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LrTHOGRAPHY, AND LITHOGRAPHY 



(57) A heat sensitive type plate material lor forming 
lithography comprising a substrate (1 ) and. formed ther- 
eon, a heat sensitive layer (2). whteh in turn comprises 
a hydrophillc polymer (3) having a Lewis base moiety, 
lipophilic part forming particles (4) which fomi a lipophilic 
part on the surface of a plate through the change caused 
by heat, and polyvalent metal oxide particles (5), the li- 



pophilic part forming particles (4) and the polyvalent 
metal oxide particles (5) being dispersed homogene- 
ousiy in the heat sensitive layer (2). The plate material 
requires no developing process on forming a plate, and 
can form a lithography which has not only high mechan- 
ical strength, but also high printing durability, and further 
can be prepared with no significant increase of produc- 
tion cost 



FIG. 1 




Piinad by JOM, 7«X)< PARS (FR) 



EP 1 172 229 A1 



Description 

TECHINICAL FIELD 

[0001 ] The present invention relates to heat sensitive 
type plate materials for use in making lithography and a 
method for preparing the same, to liquid heat sensitive 
materials for use in making the above plate materials, 
and to lithography made by the application of heat to the 
above plate materials. 

BACKGROUND ART 



[0002] There have been proposed methods for mak- 
ing lithography using a computer. Partfcularty in the CTP 
(Computer-to-Plale) system, plate making is performed 
by printing prtnt Innage Information edited and produced 
by way of DTP (Desktop Publishing) directly on a plate 
material without any imaging processing, using a laser 
or theimal head. And much is expected from the CTP 
system in the field of commercial printing because it will 
enable the rationalization of plate making process, the 
reduction in time needed for plate making, and reduction 
in material cost. 

[0003] In regard to plate materials for use in such CTP 
system, the present applicants propose heat sensitive 
plate materials on the plate surface (the surface an ink 
is put on at the time of printing) whose oleophilic area 
and non-ink-receptive area are formed by writing with 
heat according to the print image infomiation, the heat 
sensitive plate materials beingcharacterized in that they 
require no developing processing and provide lithogra- 
phy excellent in plate wear. 

[0004J The lithography obtained by the plate making 
of these plate materials are used for. for example, print- 
ing using an oil-based ink, and on their plate surface an 
oil-based-ink accepting area (oleophilic area) and an oil- 
based-ink non-accepting area (hydrophilic area) are 
formed at the time of plate making. At the time of printing 
the ink is retained in the oleophilic area on the plate sur- 
face, and in the offset printing, the image con-esponding 
to the oleophilic area on the plate surface Is foimed on 
paperby pressing the ink on ttie paper via a rubber blan- 
ket. 

[0005] For example, Japanese Patent Lald-Open No. 
7-1 B49 discloses a heat sensitive material for use In 
plate material whch contains microcapsules with a com- 
ponent (oleophilic component) being to form an ole- 
ophilk: area (image area) and a hydrophilic polymer (a 
hydrophilic binder polymer). The hydrophilk: polymer 
has a functional group capable of three-dimensionally 
crosslinking and a functional group reacting and com- 
bining with the oleophilic component in the mterocap- 
sules after the fracture of the microcapsules resulting 
from the appltoatlon of heat. 
[0006] The same specifcation also discloses a plate 
material produced by forming a heat sens'rtive layer (hy- 
drophilic layer) consisting of the above described heat 



sensitive material on the surface of a support and then 
three-dimensionally crosslinking the hydrophilic poly- 
mer. According to the specification, this plate material is 
constructed in such a manner that the oleophilic com- 
5 ponent in the microcapsules forms a polymer and be- 
comes an oleophilic area (an image area) once the mi- 
crocapsules are fractured by heat during plate-making, 
and at the same Ume, the oleophilic component reacts 
and combines with the hydrophilk; polymer. 
10 [0007] And according to the specifcation. with such 
construction, the plate material does not require the de- 
veloping processing in the plate making operation, and 
the lithography obtained are marttedly excellent not only 
in plate wear but also in the perfomiance of the hy- 
15 clrophllk;area(non-imagearea),wherebycleariyprinted 
articles free from scumming can be obtained. 
[0008] WO (International publication) 98/29258 spec- 
ifcation discloses a method of further enhancing the 
plate wear of the plate materials described in Japanese 
20 Patent Laid-Open No, 7-1 849 in which three-dimension- 
al crosslinking of the hydrophilk: polymer is given by al- 
lowing Lewis base moieties containing nitrogen, oxygen 
or sulfur and polyvalent metal ions, such as tin, to inter- 
act with each other. 
2S [0009] The same specification also describes a meth- 
od of stabilizing the hydrophilic area (non-image area) 
on the plate surface as well as preventing dirt from ad- 
hering to the plate surface by forming a hydrophilk: pol- 
ymer thin film layer, as a protective agent, on the surface 
30 of a heat sensitive layer (hydrophilic layer). 

[001 0] With the plate materials described in the above 
specif fcations. lithography which do not require the de- 
veloping processing and are excellent in plate wear as 
well as in performance of the hydrophilk: area (oll- 
35 based-ink non-receptive area, non-image area) can be 
obtained, as described above. These plate materials, 
however, leave much to be improved in terms of the me- 
chanteal strength and plate wear (especially preventing 
dirt from resulting in the hydrophilic area) of lithography 
40 obtained by the plate making of themselves. 

[0011] If the mechanical strength of a lithography is 
not satisfactorily high, scratches can easily result on the 
surface of the plate, and therefore, much care should 
be used when handling the plate. Further, when doing 
45 printing under such severe conditions that the pressure 
between the plate of the printing press and the blanket 
is high, stripping can easily result between the plate 
body (the heat sensitive layer portion of the plate mate- 
rial) and the support. As a result, even at the stage 
so where a relatively small number of prints have been pro- 
duced, the plate wear of the plate may deteriorate. 
[001 2] In state where the hydrophilic area has dirt ad- 
hering thereto, the ink can easily adhere to the non-Im- 
age area on the surface of the blanket especially when 
53 doing printing under severe conditions as described 
above. And if the ink adheres to the non-Image area on 
the surface of the blanket, the blanket needs to be 
cleaned every time a certain number of prints are pro- 
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duced, in order to prevent the scumming ot the printed 
articles. This causes a decrease in efficiency of printing 
operation. 

10013] According to the method described in the 
above WO 98/29258 specltication, it is possible to im- 
prove the mechanical strength and plate wear of lithog- 
raphy; however, the method takes a lot of lime and labor 
because it requires the refining processing or the long- 
term cleaning processing, which means that the produc- 
tion costs become higher when mass-producing the li- 
thography, In this respect, the method still has room for 
improvement. 

[0014] WO 99/04974 specification describes a plate 
material which has a special hydrophilic layer on the 
support and thereby does not require the developing 
processing and can bo manufactured inexpensively and 
easily. 

[001 5] The hydrophilic layer consists ot a crosslinkod 
polymeric matrix which contains a colloid of special met- 
al oxides or hydroxides and a material capable of be- 
coming ink-receptive by the irradiation of highly inten- 
sive light and heat. The above special metals indude. 
for example, beryllium, magnesium, aluminum, silicon, 
gadolinium, germanium, arsenic, indium, tin. antimony, 
tellurium, lead, bismuth and transition metals. 
[001 6J The same specification describes a need for 
the hydrophilic layer to be crosslinked in order to do 
printing for long periods. It also describes a need for the 
hydrophilic layer to retain sufftelent water In order to 
make the developing processing unnecessary. And it 
describes the invention being made based on the finding 
that the overcoat of a metal colloid crosslinked with a 
crosslinker containing ionic groups {for example, colloi- 
dal silica) retains water and improves the printing per- 
formance. 

(00171 'tis examples described in the specification, 
the hydrophilic layer of the plate material is formed by 
coating polyethylene terephthalate with the mixture con- 
taining 5% colloidal silica, 1% 3-aminopropyl triethoxy 
silane (silane coupling agent) and 2% carbon, followed 
by drying. 

[001 a] In the plate material described In the speciftea- 
tion, the hydrophilk: layer Is considered to bo crosslinked 
by the combination among the metal oxides and the de- 
hydration condensation between the metal oxide and a 
silane coupling agent. In this method, however, since 
the crosslinking results from the condensaUon of hy- 
drophilic groups such as OH groups, increasing the 
number of crosslinked points results In decreasing the 
number of hydrophilc groups. Thus, with the plate ma- 
terial described in this specification. It Is difficult to obtain 
lithography excellent In both mechanical strength and 
plate wear. 

[001 9] Accordingly, the ob|ect of the present Invention 
Is to provide heat sensitive type plate materials for use 
in making lithography which do not require the develop- 
ing processing, the heat sensitive plate materials being 
characterized in that the lithography made of them are 
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excellent in mechanical strength and plate wear. In ad- 
dition, the plate making does not involve a significant 
cost rise. 

5 DISCLOSURE OF THE INVENTION 
(First Plate material) 

[0020] The present invention provides a heat sensi- 
10 live type plate material tor use in making lithography In 
which a heat sensitive layer containing tine particles 
changed when heated and thereby forming an oleophilic 
area on a plate surface (hereinafter referred to as "ole- 
ophilic area fomiing partteles") and a hydrophilk: poly- 
fs mer consisting of an organic polymer is supported by a 
support, the heat sensitive type plate material being 
characterized in that the above heat sensitive layer con- 
tains a polyvalent metal oxide (a metal oxide with a va- 
lence of 2 or more) and the above hydrophilk: polymer 
20 has Lewis base moieties containing nitrogen, oxygen or 
sulfur. Hereinafter this plate material shall be referred to 
as first plate material. 

[0021] In this heat sensitive type plate material for use 
in making lithography, the hydrophilk: polymer con- 
25 tained in the heat sensitive layer is insoluble in water in 
spite of its hydrophilic nature. And the hardness of the 
hydrophilc polymer contained in the heat sensitive layer 
is higher than that of the hydrophilic polymer contained 
in the heat sensitive layer without any polyvalent metai 
30 oxide. 

[0022] The mechanism of producing the effects de- 
scribed above has not been clarified yet, however It can 
bo presumed as described below. Although this pre- 
sumption is based on the results of various analyses 
35 such as NN^ R and X-ray scattering, it is sUII at the level 
of presumption at present. 

[0023] Generally, the surfaces of the metal oxide par- 
ticles Include portions at whteh metal atoms and/or ox- 
ygen atoms are exposed in the unsaturated state (in 
« state where either valence is not saturated) and portions 
at whfch OH groups exist. And it can be considered that 
these exposed metal atoms and/or oxygen atoms as 
well as the OH groups function as crosslinkers to the 
hydrophilc polymer having Lewis base moieties. Partc- 
4S ularty the OH groups form stable hydrogen bonds to- 
gether with the Lewis base moieties of the hydrophilic 
polymer. 

[0024] Thus the metal oxide particles. It can be pre- 
sumed, become an effective crosslinker to the hy- 
50 drophilc polymer. 

[0025] For the metal oxides with a valence of 1 , how- 
ever. It is difficult to allow the heat sensitive layer to con- 
tain them in the non-Ionic state. And even if the heat 
sensitive layer is allowed to contain them in the non- 
55 ionic state, the intermolecular attraction of the monova- 
lent metal oxide particles, with which the particles are 
formed, is weak compared with that of the polyvalent 
metal oxide partctes; therefore, they cannot be effective 
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cfosslinkers to the hydrophilic polymer. Accordingly, 
monovalent metal oxides are not used in the present in- 
vention. 

[00261 For example, when the hydrophilic polymer 
having Lewis base moieties is polyacrylic acid and the 
metal oxide is aluminum oxide (AljOj), the AljOj parti- 
cles exist among a plurality of carboxyl groups (Lewis 
base) ot the polyacrylic acid, as shown in Figure 2, and 
a plurality ot OH groups existing on the surface of the 
AlgOa particles form hydrogen bonds together with the 
carboxyl groups of the polyacrylic acid. 
[00271 Thus, the polyacrylic acid is crosslinked with 
the AljOa particles. With this crosalinking, the hy- 
drophilic nature of the Lewis base moieties does not de- 
teriorate. As a result, the crosslinked polyacrylic acid be- 
comes insoluble in water in spite of its hydrophilc nature 
and becomes harder than non-crosslinked polyacrylic 
acid. And even if the degree of crosslinkirg is high, the 
highly hydrophilic nature of the hydrophilic area is main- 
tained. 

[0028] Further, it can be presumed that polyvalent 
metal oxides adsorb the oleophilc component of the ole- 
ophilic area forming particles during the course ot the 
plate making since they have high adsortjability, where- 
by the effects of enhancing the plate wear of the ole- 
ophilic area can be obtained. 

[0029] Further, a satisfartory heat sensitive layer can 
be obtained without the refining processing and the 
long-temi cleaning processing, unlike the case of a heat 
sensitive layer containing a polyvalent metal ion (a metal 
ion with a valence of 2 or more), by allowing it to contain 
a polyvalent metal oxide. Thus, with this first plate ma- 
terial, the lithography having high mechankal strength 
and plate wear can be manufactured without causing a 
significant cost rise. 

(Polyvalent Metal Oxides for Use in the First Plate 
l«/laterial) 

[0030] As polyvalent metal oxides contained In the 
first plate material, compounds expressed by the chem- 
ical formula Mfi^. where M la a metal or semi-metal at- 
om with a valence of 2 or more, and hydrates of the me- 
tallic compounds (MjOy-nHaO) can be used. In addition, 
peroxides, suboxides and double oxides of the metallic 
compounds can also be used. As to the double oxides, 
any one can be used as long as at least one of the me- 
tallic compounds forming the same is a polyvalent metal 
oxide. In other words, the double oxides consisting of a 
monovalent metallic oxide and a polyvalent metallic ox- 
ide can also be used. 

[0031] The metal and semi-metal atoms with a va- 
lence of 2 Of more include, for example, Cu, Ag. Au, ti^g, 
Ca, Sr, Ba. Bo. 2n. Cd, Al. Tl. SI. Zr, Sn. V. Bl, Sb, Cr, 
Mo. W. Mn, Re. Fe, Nl, Co, Ru, Rh, Pd, Os, Ir, R and 
rare earth elements. 

[0032] The concrete examples of the polyvalent metal 
oxides whch can be used for the first plate material in- 



clude, for example, silicon dioxide, aluminium oxide, ti- 
tanium oxide, zirconium oxide, zinc oxide, manganese 
dioxide, tin oxide, titanium peroxide, magnesium oxide, 
molybdenum oxide, iron oxide, germanium oxide, vana- 

5 dium oxide, antimony oxide and tungsten oxide. These 
polyvalent metal oxides may be used solely or in com- 
bination with one or more different types. 
[0033] The polyvalent metal oxides suitably used for 
the first plate material include, for example, silteon dlox- 

10 ida, aluminium oxide, Un oxide, titanium peroxide and 
titanium oxide, The use of these polyvalent metal oxides 
is quite effective in making the hydrophilc polymer con- 
tained in the heat sensitive layer insoluble in water and 
hard. 

IS [00341 The crystal structure of the polyvalent metal 
oxides is not particularty limited and it may be any one 
of the structures of, tor example, rutile, anatase. cuprite, 
salt, CuO, wurtzite. spinel, perovskite, corundum, 
ScaOatype, fluorite. antifluorite, ReOjand ilmenite.The 
20 polyvalent metal oxides may also be amorphous. 
[0035] In the heat sensitive layer of the first plate ma- 
terial, the polyvalent metal oxide exists in the form of 
particles. The average primary particle diameter of the 
metal oxide particles is preferably 1 urn or less, more 
25 preferably 0.1 nm or more and 100 nm or less. On the 
surface of the metal oxide partfcles. metal atoms and/or 
oxygen atoms may be exposed in the unsaturated stale 
and OH groups may also exist. 
[0036] In the heat sensitive layer ot the first plate ma- 
30 terial, the polyvalent metal oxide is preferably dispersed 
in the fine particle state. The ternis "dispersed in the flne 
particle state" mean that the primary particles are dis- 
persed without forming higher-order particles or that, 
even though the primary particles aggregate to tomi 
33 higher-order partcles. the diameter of the higher-order 
particles is smaller than a certain value and the higher- 
order parttoles are substantially out of contact with each 
other. When the primary particles aggregate to form 
higher-order particles, the average diameter ot the high- 
40 er-order partfcles shall be 1 nm or less, or 0.1 nm or 
more and 100 nm or less. 

[0037] If the polyvalent metal oxide Is not dispersed 
in the tine parttele state In the heat sensitive layer, but 
forms an aggregate of three-dimensional network, the 
« contact area of the hydrophilte polymer and the polyva- 
lent metal oxide becomes small, whereby the effects as 
described above cannot sometimes be obtained satis- 
factorily. 

[0038] In the heat sensitive layer of the first plate ma- 
50 terial, the content of the polyvalent metal oxide is pret- 
erabV 1% by mass or more and 90% by mass or less 
per 1 00% by mass of the heat sensitive layer, more pref- 
erably 5% by mass or more and 80% by oiass or less. 
It the content of the polyvalent metal oxide Is too low, 
55 the effect ot adding the polyvalent metal oxide cannot 
sometimes be produced saUstactorily; on the other 
hand. It the content ot the polyvalent metal oxide Is too 
high, satisfactory sensitivity cannot sometimes be ob- 



EP 1 172 229 A1 



8 



tained. 



(Heat sensitive Material for Use in First Plate Material) 

[0039] The present invention provides a liquid heat 
sensitive material for use in malting lithography charac- 
terized in that it includes: line particles changed when 
heated and thereby fomning an oleophilic area on the 
plate surface; a hydrophilic polymer having Lewis base 
moieties containing nitrogen, oxygen or sulfur; a poly- 
valent metal oxide; and a stabilizer for making the poly- 
valent metal oxide inert to the above hydrophilic poly- 
mer. 

[00401 The stabilizer is preferably an acid or a base. 
The acids and bases which can be used as the stabilizer 
include, for example, all the acids and bases defined by 
Brensted or Lewis. All the acids and bases defined by 
Brensled or Lewis are described in, for example, the 
Chemistry Society of Japan (ed.). Handbook of Chem- 
istry, Revised Edition, Basic Vol. II: 316 - 333, 
Manjzen Press, Tokyo. 1993. Of the acids and bases, 
preferably used are hydrogen chloride, nitric add. am- 
monia, hydroxyamine. phosphoric acid, sulfuric acid, 
benzoic acid, forme acid and citric acid. Ammonia as a 
base stabilizer and hydrogen chloride as an acidic sta- 
bilizer are particularty preferably used since those sta- 
bilizers are easy to remove after the film formation. 
[0041] It can be presumed that those stabilizers sta- 
bilize the polyvalent metal oxide (make the polyvalent 
metal oxide inert to the above hydrophilic polymer) in 
such a manner as described below. 
[0042] For example, when the polyvalent metal oxide 
is aluminium oxide (AljOj), hydrogen bonds are formed 
between H atoms of more than one OH group existing 
on the surface of an AljOj particle and N atoms of the 
ammonia added as the stabilizer, as show in Figure 3. 
This, it is considered, makes It hard to produce mutual 
Interactions between the hydrophilto polymer having 
Lewis base moieties and the polyvalent metal oxide par- 
ticles. 

[0043] As described above, the heat sensitive layer of 
the first plate material Includes: fine particles changed 
when heated and thereby forming an oleophilte area on 
the plate surface {oleophilic area forming partcles); a 
hydrophilic polymer having Lewis base moieties con- 
taining niuogen, oxygen or sulfur; and polyvalent metal 
oxides. The processes forforming the heat sensitiva lay- 
er include, for example, the following two. The first one 
is such that, first a liquid heal sensitive material contain- 
ing oleophilic area tomiing particles, a hydrophilic poly- 
mer and polyvalent metal oxides Is prepared, then a 
support Is coated with the liquid to fomn a coat thereon, 
and the solvent is evaporated from the coat. 
[0044] The second one Is such that a liquid heat sen- 
sitive material containing oleophilte area forming parti- 
cles and a hydrophilic polymer, but no polyvalent metal 
oxides is prepared, and first a support is coated with the 
liquid to form a coat thereon. Then the coat Is allowed 



to contain a polyvalent metal oxide by, for example, 
making a liquid containing the polyvalent metal oxide 
penetrate into the coat, and after this, the solvent is 
evaporated from the coat. 

5 [0045] Comparing these two pnxesses, the first one 
is simpler and easier than the second one, and it is more 
preferable as a process for fonning the heat sensitive 
layer when mass-producing the same. In the former 
process, however, since a polyvalent metal oxide and a 

10 hydrophilk: polymer coexist in the heat sensitive mate- 
rial, they are likely to crosslink before the applteation of 
the material on a support. This may result in Increasing 
in viscosity of the heat sensitive material, partially hard- 
ening and gelling the hydrophilic polymer in the heat 

15 sensitive material and fonning sediment in the heat sen- 
sitive material before the applteation of the material on 
the support. 

[0046] On the other hand, the liquid heat sensitive ma- 
terial for making lithography according to the present In- 

20 ventlon includes a stabilizer for making the polyvalent 
metal oxides inert to the hydrophilic polymer; therefore, 
the polyvalent metal oxide and the hydrophilto potymer 
are prevented from crosslinWng with each other before 
the application of the material on the support. Accord- 

25 ingly, in this heat sensitive material, the problems of In- 
creasing in viscosity, partially hardening and gelling the 
hydrophilte polymer and forming sediment are inhibited 
from occurring during storage, as long as the storage 
duration is normal. 

30 [0047] However, when storing the liquid heat sensitive 

material for a long period of time, the polyvalent metal 
oxide may be stored separately from the oleophilic area 
forming particles and the hydrophilic polymer, and it may 
be mixed with the liquid heat sensitive material, whteh 

35 contains all the components except the polyvalent metal 
oxide, just before applying the material on the support. 
[0048] As the solvent for the heat sensitiva material, 
a liquid must be used which is capable of dispersing and 
dissolving not only the oleophilic area forming particles 

40 and the hydrophilic polymer, but also the particulate 
polyvalent metal oxide. Therefore, water or a liquid 
whose main component is water is preferably used as 
the solvent. A mixed dispersion medium consisting of 
water and a water-soluble liquid may also be used. In 

4S order to adjust the viscosity, an organic solvent may be 
added to the heat sensitive material. The organic sol- 
vents applicable include, for example, methanol, etha- 
nol, 2-propanol, 1-propanol, acetone and methyl ethyl 
ketone. 

50 [0049] In this heal sensitive material, some compo- 
nents may sometimes settle out during storage; howev- 
er. It may be used without causing any problems only by 
re-agilating just before applying It on the support. As the 
re-agitating method, shaking within a closed vessel and 

55 rotary agitation with a rotating blade can be adopted, 
though it depends on the degree of the sediment. 
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(Method of Preparing the First Plate Material) 

[0050] The present invention provides a method for 
preparing a heat sensitive type plate material for use in 
making lithography, the heat sensitive plate material be- 
ing characterized in that its heat sensitive layer is ob- 
tained by first applying the themnosenstive material of 
the present invention for use in making lithography on 
a support to form a coat and then removing the stabilizer 
from the coat. This method is suitable for preparing the 
first plate material. 

[0051] According to this method, the polyvalent metal 
oxide and the hydrophilic polymer are prevented from 
crosslinking with each other before the applfcation of the 
heat sensitive material on the support. Further, the hy- 
drophilic polymer, which is contained in the heat sensi- 
tive layer obtained after removing the stabilizer, is made 
insoluble in water and hard duo to the interactions with 
the polyvalent metal oxide. 

[0052] The processes for removing the stabilizer from 
the coat include, for example, evaporating the stabilizer 
by heating the coat or leaving the same stand at room 
temperature; cleaning the coat with a basic liquid when 
the stabilizer is an acid; and cleaning the coal with an 
acidic liquid when the stabilizer is a base. More than one 
process may be used in combination, specifically, the 
stabilizer may be removed by first evaporating it and 
then cleaning the coat with a basic or acidic liquid. The 
evaporation of the stabilizer may be performed at at- 
mospheric pressure or reduced pressure. 
[0053] When removing the stabilizer from the coat by 
heating the same, the heating temperature must be 
within the range of not destroying the characteristics of 
oleophilic area forming partcles (for example, mtero- 
capsules) and the hydrophilic polymer contained in the 
heat sensitive material. The heating source used is not 
limited and ordinary electric ovens and infrared heating 
ovens can be used. 

[0054] When removing the stabilizer from the coat by 
cleaning the same with a basic or acidte liquid, not only 
the liquid at room temperature but also the heated or 
cooled liquid can be used. The liquid temperature at the 
time of removing the stabilizer must be detemnined ac- 
cording to the bloating tendency and mechanteal 
strength of the coat and the temperature characteristka 
of the oleophilic area forming particles so as to be within 
the range of not destroying the satisfactory characteris- 
tics thereof. 

[0055] When fomning the heat sensitive layer of the 
heat sensitive type plate material for use in lithography 
by the second process, the coat previously formed Is 
made to contain the polyvalent metal oxide In the dis- 
persed state. In this case, the coat may contain a pre- 
cursor, Instead of the polyvalent metal oxide Itself, which 
can be changed to the polyvalent metal oxide by carry- 
ing out treatments such as heating, moistening and ag- 
ing. In such a case, the precursor Is changed to the met- 
al oxide within the coat by carrying out the above treat- 
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ments. The precursor may be previously added to the 
heat sensitive material. 

[0056] In order to make the previously formed coat 
contain the polyvalent metal oxide or the precursor 

3 thereof in the dispersed state, first an aqueous solution 
or dispersion containing the polyvalent metal oxide or 
the precursor thereof is made to penetrate into the coat 
(heat sensitive layer) from its surface. Then the solvent 
of the aqueous solution or the dispersion medium of the 

to dispersion is evaporated from the coat. 

[0057] The processes for making the above aqueous 
solution or dispersion penetrate Into the coat include, for 
example, immersing the coat in the above aqueous so- 
lution or dispersion, spraying the aqueous solution or 

<5 dispersion on the coat, and applying the aqueous solu- 
tion or dispersion on the coat with a barcoater or a roll 
coater. 

[0058] When making the heat sensitive layer contain 
more than one type of polyvalent metal oxides, the liquid 

20 may be prepared for each polyvalent metal oxide to treat 
the polyvalent metal oxides one by one, or the liquid con- 
taining all types of the polyvalent metal oxides Is pre- 
pared to treat them collectively. 
[0059] As the process for evaporating the solvent or 

25 the dispersion medium from the coat, any one of the 
processes, such as air-drying at room temperature, vac- 
uum diying, and force-drying by heating with heated air 
or infrared rays, may be adopted. Depending on the sit- 
uation, heat treatment may be carried out after alr-diying 

30 at room temperature. However, when carrying out force- 
drying by heating, the heating temperature must be with- 
in the range of not destroying the characteristtes of the 
oleophilk: area forming particles (for example, micro- 
capsules) and hydrophilic polymer contained in the ther- 

35 mosensitive layer. 

[0060] Alternatively, the process may be such that first 
the support is coated with the polyvalent metal oxide or 
the precursor thereof, then the coat as described ^ova 
is formed thereon, and finally treatments such as heat- 
•w ing or aging is. carried out to move the polyvalent metal 
oxide or the precursor thereof from the support to the 
heal sensitive layer and disperse the same. 

(Second Plate Material) 

43 

[0061] The present Invention provides a heat sensi- 
tive type plate material for use in making lithography in 
which a heat sensitive layer containing fine partfcles. 
which are changed when heated and thereby forming 

so an oleophilic area on the plate surface, and a hydrophilic 
polymer Is supported by a support, the heat sensitive 
type plate material being characterized In that the above 
hydrophilk: polymer has Lewis base moietios containing 
nitrogen, oxygen or sulfur and the above heat sensitive 

55 layer contains a substance consisting of molecules hav- 
ing a bond expressed by the chemical formula (Si02)n 
(hereinafter the substance shall be referred to as 'sub- 
slance A") . This plate material shall be referred to as 
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second plate material. 

[0062] The above heal sensitive layer Is easily al- 
lowed to contain this substance A in such a manner as 
to remove the sotvsnt from the solution, in which at least 
one selected from the group consisting of lithium sili- 
cate, sodium silicate and potassium silicate Is dissolved, 
while allowing the solution and the above hydrophilic 
polymer to coexist with each other The solvents used 
are not limited as long as they can dissolve alkali metal 
salts of silicic acid; however, water is preferably used. 
[0063] In other words, the heat sensitive layer formed 
in such a manner as to remove the solvent from the so- 
lution, in which at least one selected from the group con- 
sisting of lithium silicate, sodium silicate and potassium 
silicate Is dissolved, while allowing the solution and the 
hydrophilic polymer having Lewis base moieties con- 
taining nitrogen, oxygen or sulfur to coexist with each 
other, contains the substance A and therefore it is the 
heat sensitive layer of the second plate material. 
[0064] Inthls heal sensitive type plate material tor use 
in making lithography, the hydrophilic polymer con- 
tained in the heat sensitive layer is insoluble in water in 
spite of its hydrophilk: nature. And the hardness of the 
hydrophilic polymer contained in the heat sensitive layer 
is higher than that of the hydrophilic polymer contained 
in the heat.sensitive layer without the substance. 
[0065] Further, a satisfactory heat sensitive layer can 
be obtained without the refining processing and the 
long-temn cleaning processing, unlike the case of a heat 
sensitive layer containing a polyvalent metal ion (a metal 
ion with a valence of 2 or more), by allowing it to contain 
a polyvalent metal oxide. Thus, with this second plate 
material, the lithography having high mechanical 
strength and plate wear can be manufactured without 
causing a significant cost rise. 
[0066] The mechanism of producing the effects de- 
scribed above has not been clarified yet, however it can 
be presumed as described below. Although this pre- 
sumption is based on the results of various analyses 
such as UMH and X-ray scattering, it is still at the level 
of presumption at present. 

[0067] When removing water from the aqueous solu- 
tion of alkali salts of silicic acid, the sllteic acid ion moi- 
eties form a molecule having an alternating bond of sil- 
icon atoms and oxygen atoms. It can be presumed that 
this bond is expressed by the chemical formula (SlOjjn 
and have a three-dimensional networit in which quadri- 
valent silicon atoms and divalent oxygen atoms alter- 
nately bond to each other. 

[0068] And it is considered that, when removing water 
from the aqueous solution, in which an alkali salt of siltelc 
acid is dissolved, while allowing the aqueous solution 
and the hydrophilic polymer having Lewis base moieties 
to coexist with each other, a state is brought In which 
the hydrophilic polymer enters the three-dimensional 
network formed by the (Si02)n bond of the molecule con- 
stituting the substance A or in which the substance A 
and the hydrophilic polymer are complicated with each 
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other (a special phase separation structure) . The de- 
gree to which they go into each other is considered to 
be about a few nm to a few hundred nm. 
[0069] Presumably, the above described slates allow 
5 the hydrophilic polymer to become insoluble in water in 
spite of its hydrophilic nature and to become hard com- 
pared with the hydrophilic polymer contained in the heal 
sensitive layer without a molecule having the {SiOzIn 
bond. 

TO [0070] Further, the slate in whch the hydrophilic pol- 
ymer enters the three-dimensional network formed by 
the {Si02)nbond allows the molecule having the (Si02)n 
bond to be exposed on the heat sensitive layer surface. 
This, it can be presumed, ensures Ihe Insolubility of the 

15 hydrophllte polymer In water and makes it more effective 
to Improve the hydrophilic nature of the heat sensitive 
layer surface. 

[0071] Further, since there exist OH groups at the 
ends of the (Si02)n bond, hydrogen bonds are fonnrod 

20 among the OH groups and the Lewris base moieties of 
the hydrophilc polymer. And it is considered that these 
hydrogen bonds also contribute to the improvement in 
insolubility of the hydrophilfc polymer In water and the 
increase In hardness of the same. 

2S [0072] In the present invention, it does not matter 
whether or not chemfcal bonds Including the above de- 
scribed hydrogen bonds are formed behween the mole- 
cule having the above (SlOj)^ bond and the hydrophilk; 
polymer, as long as the heat sensitive layer contains the 

30 substance consisting of the above molecule. 

[0073] In the second plate material, the above heat 
sensitive material is allowed to contain the above de- 
scribed substance A in such a manner as to remove wa- 
ter from the liquid, which is obtained by mixing the above 

35 alkali metal salt, a water-soluble silicate, and a silicate 
which Is hard to dissolve In water or is water-insoluble 
in the presence of water {water dispersion), while allow- 
ing the liquid and the hydrophilic polymer having Lewis 
base moieties to coexist with each other. 

40 [0074] The silicates which are hard to dissolve in wa- 
ter or water-insoluble include, for example, silicates 
formed of Ca. Mg, Ba, Mn. Co, Fe, Al or Be and slltek; 
acid and the hydrates thereof. These sllteates can be 
used solely or in combination with one or more different 

« types. 

[0075] Sllteates are salts formed of silteon dioxide and 
metal oxide, and the mixing ratio of silicon dioxide to 
metal oxide is not fixed. The silicates are classified into 
orthosillcate (nesosllkaite), sorosilteate. cyclosillcate. 

50 inosillcate, metaslllcate (single chain Inosilfcate) and 
phylioslltcate based on the structure. 
[0076] The silicates used in the present Invention may 
have any one of the above structures. And the silicates 
formed of 2 types of metals, such as potassium aluml- 

55 num silicate, catelum aluminum slltoate, sodium alumi- 
num silicate, sodium calcium silteate and calcium mag- 
nesium silfcate may also be used. 
[0077] The particulariy preferred sllteates include, for 



7 



13 

example, lithium silicate, sodium silicate and potassium 
silicate. The use of these silicates particularly enhances 
the hydrophilic nature of the heat sensitive layer surface. 

[Method for Forming the Heat sensitive Layer of the 
Second Plate material] 

[0078] When allowing the heat sensitive layer to con- 
tain the above described substance A in the above de- 
scribed manner, the timing of allowing the aqueous so- 
lution or water dispersion of a silicate and the hydrophilic 
polymer to coexist with each other may be either before 
the formation of the heat sensitive layer on the support 
or after the formation of the heat sensitive layer, which 
does not contain the substance A yet. on the support. 
[0079] When the above timing is before the formation 
of the heal sensitive layer on the support, first the silicate 
is added to a liquid heat sensitive material (a material 
containing the oleophilic area fomning particles and the 
hydrophilic polymer). After that, the support is coated 
with the heat sensitive material, followed by evaporating 
the solvent, thus a state is brought in which the formed 
heat sensitive layer contains the substance A. 
[0080] In this case, the amount of the silicate added 
to the heat sensitive material is preferably 5 to 300 parts 
by mass (pans by mass of the silicate dissolved in the 
aqueous solution, even when adding the aqueous solu- 
tion of the silicate) per 1 00 parts of hydrophilic polymer, 
more preferably 10 to 150 parts by mass per 1 00 parts 
of hydrophilic polymer Even though the silicate is add- 
ed, the coating process for fomning the heat sensitive 
layer is not necessarily changed and the ordinary proc- 
esses can be adopted. As the coating applicator, any 
one of the applicators such as bar coater, roll coater and 
die coater may be used. 

[00fi1] As the process for evaporating the solvent 
from the coat of the heat sensitive material, any one of 
the processes, such as air-drying at room temperature, 
vacuum drying, and force-drying by heating with heated 
air or infrared rays, may be adopted. However, when 
carrying out force-drying by heating, the heating tem- 
perature must be within the range of not destroying the 
characteristics of the oleophilic area forming particles 
(for example, microcapsules) and hydrophilic polymer 
contained in the themiosensltive material. 
[0082] When the above timing is after the fomiation 
of the heat sensitive layer, which does not contain the 
substance A yet, on the support, a coat is fonmed by first 
coating the support with a liquid heat sensitive material 
without the above substance and then evaporating the 
solvent. Then the above described aqueous solution or 
dispersion of a silicate is allowed to penetrate Into the 
coat from the surface thereof. After that, if the solvent 
of the aqueous solution or the dispersion medium of the 
dispersion is evaporated from the coat, a state Is 
brought in which the coat contains the substance A. 
Thus, a heat sensitive layer containing the substance A 
can be obtained. 
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[0083] Theprocessesforallowingthe above aqueous 
solution or dispersion to penetrate into the above coat 
include, for example, immersing the coat in the above 
aqueous solution or dispersion, spraying the aqueous 
5 solution or dispersion on the coat, and applying the 
aqueous solution or dispersion on the coat with a bar 
coater or a roll coater. 

[0084] In this case, the amount of the silicate con- 
tained in the above aqueous solution or dispersion is 
10 preferably 0.01 to 30 parts by mass per 100 parts of 
aqueous solution or dispersion, more preferably 0.1 to 
5 parts by mass per 1 00 parts of aqueous solution or 
dispersion. 

[0085] As the process for evaporating the above sol- 
<J vent or dispersion from the coat. Just like the process for 
evaporating the solvent from the heat sensitive material, 
any one of the above described processes may be 
adopted. 

[0086] The processes for allowing the heat sensitive 
30 layer to contain the above described substance A in- 
clude another one in which the above aqueous solution 
or dispersion is moved from the support to the heat sen- 
sitive layer, which does not contain the above substance 
yet. and is allowed to penetrate into the same. In this 

25 process, the support is previously coated with the above 
aqueous solution or dispersion of silicate. Then the 
above heat sensitive layer is formed on the surface of 
the coat, and the above aqueous solution or dispersion 
is moved from the support to the heat sensitive layer by 

30 way of heating or aging. 

[0087] In this case, the amount of the silicate con- 
tained in the above aqueous solution or dispersion is 
preferably 0.01 to 60 parts by mass per 100 parts of 
aqueous solution or dispersion, more preferably 0.1 to 

35 50 parts by mass per 100 parts of aqueous solution or 
dispersion. The process for forming the heat sensitive 
layer is not necessarily changed in this case, too, and 
the coating processes using the above coating applica- 
tors and the solvent evaporating processes can be 

40 adopted. However, in order to allow the aqueous solu- 
tion or dispersion of silicate to fully penetrate into the 
heat sensitive layer, preferably the evaporation of the 
solvent is carried out 30 seconds or more after the for- 
mation of the coat of the heat sensitive layer. 

45 [0088] For the silicate containing liquid (aqueous so- 
lution or water dispersion) used in each of the above 
processes, if the pH value is too high, the effects cannot 
sometimes be shown which should be produced by al- 
lowing the heat sensitive layer to contain the substance 

so A. Therefore, the liquid may sometimes be allowed to 
penetrate Into the above coat after adjusting Its pH to a 
proper range by adding mineral acid or organic acid 
thereto. 

55 (Third Plate Material) 

[0089] Preferably the heat sensitive layer of the sec- 
ond plate material further contains a polyvalent metal 
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oxide. The second plate material whose heat sensitive 
layer contains a polyvalent metal oxide shall be referred 
to as third plate material. In other words, the heat sen- 
sitive layer of the third plate material contains a sub- 
stance consisting of molecules having a (SI02)n bbond 
(a substance A) and a polyvalent metal oxide. 
[0090] The polyvalent metal oxides used in the third 
plate material include those exemplified in the section 
of the aforementioned first plate material. They also In- 
clude the aforementioned water-insoluble silicates and 
the hydrates thereof. 

[0091 ] or these polyvalent metal oxides, using at least 
one selected from the group consisting of silicon diox- 
ide, aluminium oxide, tin oxide, titanium peroxide and 
titanium oxide Is particularly preferable. The use of 
these polyvalent metal oxides is quite effective in mak- 
ing the hydrophilic polymer contained In the heat sensi- 
tive layer insoluble in water. 

[0092] It can be presumed that, when allowing the 
heat sensitive layer to contain the substance A in the 
aforementioned manner, if there exists a polyvalent met- 
al oxide, a stronger three-dimensional network Is formed 
when the siiick: acid ion moieties are changed and there- 
by a molecule having a (Si02)n bond is fomned, since 
the molecule is crosslinked with the polyvalent metal ox- 
ide, as shown in Figure 4. As a result, the hydrophlilc 
polymer contained in the heat sensitive layer becomes 
much more insoluble in water and the hardness of the 
same becomes higher. Figure 4 shows the case where 
the polyvalent metal oxide is aluminium oxide (AI2O3) 
particles. 

[0093] Further, a satisfactory heat sensitive layer can 
be obtained without the refining processing and the 
long-term cleaning processing, unlike the case of a heat 
sensitive layercontaining a polyvalent metal ion (a metal 
ion with a valence of 2 or more), by allowing It to contain 
a polyvalent metal oxide. Thus, with this third plate ma- 
terial, the lithography having high mechanical strength 
and plate wear can be manufactured without causing a 
significant cost rise. 

[0094] In the heat sensitive layer of the third plate ma- 
terial, the polyvalent metal oxide exists in the form of 
partk:les, like the case of the first plate material. The av- 
erage primary parttele diameter of the metal oxide par- 
ticles Is preferably 2 jun or less, more preferably 0.1 nm 
or more and 500 nm or less. 

[0095] !n the heat sensitive layer of the third plate ma- 
terial, the polyvalent metal oxide Is preferably dispersed 
in the fine particle state, like the case of the first plate 
material. When the primary particles aggregate to fonn 
higher-order partteles, the average diameter of the high- 
er-order particles shall be 2 or less, or 0.1 nm or 
more and 500 nm or less. 

[0096] It is not preferable that the polyvalent metal ox- 
ide is not dispersed In the fine particle state In the heat 
sensitive layer, but fonns an aggregate of three-dimen- 
sional network because, when silicic ion moieties are 
changed and thereby fonnns a molecule having a (8102)^ 



bond, the contact area of the molecule and the polyva- 
lent metal oxide becomes small, whereby the effects 
produced by the crossiinking between the molecule and 
the polyvalent metal oxide cannot be obtained satisfac- 
5 torily. 

(Method for Fomiing the Heat sensitive Layer of the 
Third Plate Material) 

'0 [0097] The methods for forming the heat sensitive lay- 
er of the third plate material include, for example, those 
of (1 ) to (5) described below. 

(1) A coat consisting of a heat sensitive material 
15 whch contains polyvalent metal oxide particles and 

a stabiliser, but not a substance A is formed on a 
support and an aqueous solution of a silicate Is al- 
towed to penetrate into the coat. Then the stabilizer 
and water, as a solvent, are evaporated from the 
20 coat. 

(2) First, polyvalent metal oxide particles are added 
to a heat sensitive material with an aqueous solu- 
tion of silteate added thereto, v^ich is used when 
fomiing the heat sensitive layer of the second plate 

25 material. Then a support is coated with the heat 
sensitive material to form a coat and the solvent or 
the dispersion medium is evaporated from the coat. 
In this case, the amount of the polyvalent metal ox- 
ide added is, for example, 0.5 to 300 (preferably 10 

30 to 1 00) parts by mass per 1 00 parts of silcate. 

(3) A polyvalent metal oxide In the form of particles 
is added to the heat sensitive material of the second 
plate material using the second process shown in 
the section of the first plate material. 

35 (4) A coat consisting of a heat sensitive material 
whch contains neither substance A nor polyvalent 
metal particles is formed on a support and a liquid 
containing a silicate and a polyvalent metal oxide 
(or a precursor of a polyvalent metal oxide) in the 

40 form of particles is allowed to penetrate into the 
coat. Then the solvent or the dispersion medium is 
evaporated from the coat. When using a precursor, 
a certain treatment is carried out. As to the treat- 
ment, refer to the section in whch the method of 

*s preparing the first plate material Is described. 

(5) A support is coated with a liquid containing a sll- 
cate and a polyvalent metal oxide (or a precursor 
of polyvalent metal oxide) in the form of paitdes in 
advance, the above described coat is formed on the 

so coated surface, and the above liquid is allowed to 
penetrate into the coal from the support. 

(Fourth Plate Material) 

S3 [0098] The present Invention provides a heat sensi- 
tive type plate material for use inmaking lithography In 
which a heat senslth/e layer containing fine partksles, 
which are changed when heated and thereby forming 
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an oleophilic area on the plate surtace, and a hydrophilic 
polymer is supported by a support, the heat sensitive 
plate material being characterized In that the above hy- 
drophilic potymer has Lewis base moieties containing 
nitrogen, oxygen or suttur and the above heat sensitive 
layer contains a silicate. This plate material shall be re- 
ferred to as a fourth plate material. 
[0099] In this heat sensitive type plate material for use 
in making lithography, the hydrophilic potymer con- 
tained in the heat sensitive layer is insoluble in water in 
spite of its hydrophilic nature. And the hardness of the 
hydrophilic polymer contained in the heat sensitive layer 
is higher than that of the hydrophilic polymer contained 
in the heat sensitive layer without a silicate. 
[01001 Further, a satisfactory heat sensitive layer can 
be obtained without the refining processing and the 
long-term cleaning processing, urtlike the case of a heat 
sensitive layer containing a polyvalent metal ton (a metal 
Ion with a valence of 2 or more). Thus, with this fourth 
plate material, the lithography having high mechanteal 
strength and plate wear can bo manufactured without 
causing a significant cost rise. 
[0101] The mechanism of producing the effects de- 
scribed above has not been clarified yet, however It can 
be presumed as described below. Although this pre- 
sumption is based on the results of various analyses 
such as NMH and X-ray scattering, it is still at the level 
of presumption at present. 

[0102] it is considered that, if there exists a silicate 
together with a hydrophilic polymer having Lewis base 
moieties in the heat sensitive layer, the ends of the sili- 
cate and the Lewis base moieties of the hydrophilic pol- 
ymerform some bond, whereby the hydrophilic polymer 
is crossllnked with the silicate. The bond Is considered 
to be, for example, a hydrogen bond. 
[0103] Any silicates can be used in the fourth plate 
material. The concrete examples of silicates are de- 
scribed in the section of the second plate material. Of 
these silicates, the silicates 

whose silick; acid ion has 2 or more silicon atoms 
are preferably used. Further, the silcates including at 
least an alkali salt of slltelc acid are preferably used. The 
use of these preferable silicates provides much more 
effective heat sensitive layer and/or easier manufactur- 
ing of the plate material. 

[0104] Preferably this fourth plate material contains a 
polyvalent metal oxide, just like the first and second 
plate materials. 

[0105] The heat sensitive layer of the fourth plate ma- 
terial can be fomried by, for example, the method da- 
scribed in the section of the second plate material. In 
other words, the heat sensitive layer formed In such a 
manner as to remove the solvent from the solution, in 
whteh at least one selected from the group consisting of 
lithium silk:ate, sodium silicate and potassium silicate Is 
dissolved, while allowing the solution and the hy- 
drophilic polymer having Lewis base moieties which 
contain nitrogen, oxygen or sulfur to coexist with each 



other generally contains a silcate itself as well as the 
above described substance A - Accordingly, the heat 
sensitive layer formed by the method Is the heat sensi- 
tive layer of not only the second plate material but also 
s the fourth plate material. 

(Others) 

[0106] As described above, the plate materials of the 

10 present invention are heat sensitive plate materials for 
use in making lithography in which a heat sensitive layer 
containing fine particles, wheh are changed when heat- 
ed and thereby forming an oleophilk: area on the plate 
surface, and a hydrophilic polymer Is supported by a 

>5 support, the heat sensitive plate materials being char- 
acterized in that the above hydrophilic polymer haa 
Lewis base moieties containing nitrogen, oxygen or sul- 
fur and the above heal sensitive layer contains at least 
any one of a polyvalent metal oxide, the above de- 
scribed substance A and a sllk^ate. 
[0107] The liquid heat sensitive material of the 
present invention is characterized In that It contains a 
polyvalent metal oxide and the above described stabi- 
lizer And the method for preparing a plate material of 

25 the present invention is characterized in that H Includes 
the steps of: forming a coat on a support using the liquid 
heat sensitive material of the present invention; and re- 
moving the stabilizer from the coat. 
[01 08] Accordingly, as for the constructions (the con- 

30 struction and material of the oleophilic area forming par- 
ticles, the protective agent, the other components the 
heat sensitive layer can contain, and the material and 
structure of the support), which are related to the plate 
materials, the method for preparing the same and the 

35 liquid heat sensitive material of the present invention, 
other than the above described characteristics and the 
method for making plates by heat, the known conven- 
tional technologies and the technologies described In 
the specifcation of patent appltoations (patent appllca- 

40 tion WO 98^29258 speclffcatlon filed by the present ap- 
plicants) can be adopted. 

[0109] The Lewis base moieties of the hydrophilto pol- 
ymer include, for example, functional groups containing 
nitrogen, oxygen or sulfur and nitrogen helerocycles. 

*s The examples of the functional groups fomning the 
Lev^s base moieties will be shown below. 
[0110] Carboxyl group, phosphoric group, sulfonte 
group and amino group, and the salts thereof (namely, 
the groups In whteh hydrogen atoms are replaced with 

so metals). Amide group, monoalkylamino group, dl- 
alkylamlno group and trialkylamino group. Isoureldo 
group, Isothioureldo group, Imidazolyl group, ureldo 
group, Imino group, epimino group, ureylene group, ox- 
amoyi group, oxalo group and oxalaceto group. 

55 [0111] Carbazoyl group, carbazolyl group, cartjamoyi 
group, cartoxylato group, carbolmidoyi group, catbon- 
ohydrazlde group, quinolyl group, guanldino group, sul- 
famoyl group, sulfanamoyi group, sulfoamino group, 



10 



19 EP11 

semicartazide group, semicarbazono group, thioureido 
group, thiocartamoyi group, triazano group, triazeno 
group, hydrazino group, hydrazo group, hydrazono 
group, hydroxyamino group, hydroxyimino group, 
formimidoyl group, formamide group, 3-morpholinyl 
group and morpholino group. 

[0112] The percentage of the Lewis base moieties in 
the hydrophilic polymer is preferably 1 % or more per the 
number of monomer units of the whole hydrophilic pol- 
ymer, in order to obtain the effects of adding the poly- 
valent metal oxide. It is considered that the higher the 
percentage becomes, the larger the effects become; 
however, the upper limit of the percentage shall be, for 
example, 400% or less. In order to specially enhance 
the mechanical strength of the heat sensitive layer of 
the plate material and obtain high sensitivity at the time 
of plate making, the above percentage Is preferably 50% 
or more and 100% or less. 

(01131 The hydrophilic polymers having Lewis base 
moieties include, for example, organic polymers having 
Lewis base moieties and a carbon skeleton. When the 
Lewis base moieties of the hydrophilic polymer are hy- 
drophilic groups, the hydrophilic polymer needs not al- 
ways contain a hydrophilk: group other than the Lewis 
base moieties. 

[0114] The concrete examples of hydrophilic poly- 
mers having Lewis base moieties include, for example, 
homopolymers or copolymers synthesized with one or 
more types of hydrophilic monomers. And the examples 
of the hydrophilic monomers will be shown below. 
[0115] (Meth)acrylic acid, and the alkali metal salts 
and amine salts thereof. Itaconic acid, and the alkali 
metal salts and amine salts thereof. {Methjacrylamide, 
N-monomethylol (melh)acrylamide, N-dlmethylol 
{methjacrylamide, allylamine and the hydrohallde salts 
thereof. 3-vinylpropionic acid, and the alkali metal salts 
and amine salts thereof. VInylsulfonic acid, and the al- 
kali metal salts and amine salts thereof. 
[0116] 2-sulfoethyl (methjacrylate, polyoxyethylene 
glycol mono (meth) acrylate. 2-acrylamide-2-methylpro- 
pane sulfonic acid, acid phosphoxypolyoxyethylene gly- 
col mono{meth)acrylate, allylamine and the hydrohallde 
salts thereof. 

[0117] The molecular weight of the hydrophilic poly- 
mer added to the heat sensitive material Is preferably 
1 ,000 or more and 2,000,000 or less, more preferably 
5,000 or more and 1 , 000, 000 or less in temns of number 
average molecular weight. If the molecular weight is too 
low, the mechanical strength of the heat sensitive layer 
of the plate material cannot be ensured. If the molecular 
weight is too high, the viscosity of the heat sensith^e ma- 
terial becomes high and thereby it becomes difficult to 
form a coat on a support by coating the same with the 
heat sensitive material. 

[0118] The fine particles whteh are changed when 
heated and thereby form an oleophilic area on a plate 
surface (the oleophllk: area forming partteles) Indude. 
for example, the fine particles consisting of the materials 
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shown below and the merocapsules containing an ole- 
ophilic component. The above materials include, for ex- 
ample, (1) polyethylene resins, polystyrene, polypropyl- 
ene, polyvinyl chloride, polyamide resins and thermo- 

5 plastic resins such as thermoplastic polyurethanes, (2) 
wax from animals and plants, (3) petroleum wax. 
[0119] When the oleophile area fontiing particles are 
some particles other than mfcrocapsules, an oleophilk; 
area is fomied on the plate surface by fusing plurality of 

to particles to the plate with heat. When the oleophilic area 
foming partcles are microcapsules containing an ole- 
ophilic component (a component forming an oleophilic 
area), an oleophilic area is fomiod on the plate surface 
by allowing the oleophilic component to come out from 

ts the mterocapsules with heat. When the capsule fllmof 
the microcapsules contains a liquid oleophilic compo- 
nent as a core material, an oleophilic area is formed on 
the plate surface by making the capsule shell fracture 
with heat and allowing the oleophilic component to come 

20 out from the capsules. 

[0120] When using microcapsules containing a ole- 
ophilic component as the oleophilic area forming parti- 
cles, the thermal energy required during the course of 
plate making can be held down compared with the case 

25 where some fine partcles other than microcapsules are 
used. Accordingly, microcapsules containing an ole- 
ophilic component are preferably used as the oleophilk; 
area fomning partteles. Further, the use of the microcap- 
sules allows setting of the threshold energy during the 

30 course of plate making. 

[01 21 ] As for the particle diameter of the oleophilic ar- 
ea forming particles, those of average diameter 10 jim 
or less are preferably used, and for high resolution use. 
those of average diameter 5 urn or less are preferably 

33 used. The smaller the particle diameter of the oleophilk: 
area forming partk:les is, the more preferably the ole- 
ophilic area forming particles are used; however, taking 
into account the handleability of the parttelos. those of 
average diameter 0.01 \im or more are preferably used, 

*o [0122] Further, when the oleophilic area forming par- 
ticles are microcapsules containing an oleophilic com- 
ponent, preferably the above oleophilic component has 
reactive functional groups. The oleophilic component 
having reactive functional groups enhance the plate 

*s wear of the oleophilic area of the lithography made. 
[0123] These reactive functional groups Include, for 
example, hydroxyl group, carboxyl group, amino group, 
allyl group, vinyl group, methacryloyi group, acryloyi 
group, thiol group, epoxy group and isocyanate group. 

50 [0124] When the oleophile area forming particles are 
microcapsules containing an oleophilic component, the 
microcapsules may contain various additives such as 
coloring matter, photothermal converting substance, po- 
lymerization initiator, polymerization inhibitor and cata- 
M lyst, as core materials. In addition to the above de- 
scribed oleophilic component, within the range of not de- 
teriorating the effects of the present Invention. The cap- 
sule shell containing coloring matter and/or photother- 
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mal converting substance Is particularly preferable, 
since laser beam can be used as a heat source at the 
time of plate making. Laser platemaking enables minut- 
er image writing. These additives are also described in 
WO 98/29258 specification etc. 
[0125] The present invention also provides lithogra- 
phy obtained by using the plate materials of the present 
invention, the plate materials having the heat sensitive 
layer consisting of the heat sensitive materials of the 
present Invention or the plate materials prepared in ac- 
cordance with the method of the present invention and 
forming an oleophilic area on plate surface by changing 
the above described fine partcles (oleophilk: area form- 
ing particles) with heat. 

[0126] Further, the present invention provides precur- 
sors of lithography {plate materials for use in lithograph- 
ic printing) and lithography of (1) to (7) described below. 
[0127] (1 ) A precursor of lithography, characterized In 
that it includes: a recording layer containing fine parti- 
cles whfch convert to an image area when heated and 
a hydrophilic binder polymer which has Lewis base moi- 
eties containing nitrogen, oxygen or sulfur and Is hard- 
ened with a metal oxide; and a support. 
[0128] (2) The precursor of lithography described in 

(1) , characterized in that the above fine particle is an 
encapsullzed oleophilic component. 

[0129] (3) The precursor of lithography described in 

(2) , characterized In that the above oleophilic compo- 
nent has reactive functional groups. 

[0130] (4) The precursor of lithography described In 
any one of (1) to ( 3 ) , characterized in that the above 
metal oxide has an average primary particle diameter 1 
\L or less and its primary particles are dispersed without 
forming higher-order particles, or the higher-order par- 
ticles lonned of the primary particles have a parficle di- 
ameter 1 |i or less and are substantially out of contact 
with each other. 

[0131] (5) The precursor of lithography described in 
any one of (1) to (4), characterized in that the above 
metal oxide is at least one or more types of compounds 
selected from the group consisting of silicon dioxide, 
aluminium oxide, titanium oxide, zirconium oxide, zinc 
oxide, manganese dioxide, tin oxide, titanium peroxide. 
[0132] (6) A lithography Including a support and a re- 
cording layer whteh Is formed on the above support and 
has an oleophilk; image area and a hydrophilk; non-Im- 
age area printed in heat mode, characterized in that the 
above recording layer contains a hydrophilk: binderpol- 
ymer having Lewis base moieties whteh contain nitro- 
gen, oxygen or sulfur and the above hydrophilic binder 
polymer Is hardened with a metal oxide. 
[0133] (7) A lithography, characterized in that it is ob- 
tained by printing the precursor of lithography described 
in any one of (1) to (5) in heat mode. 
[0134] Further, the present Invention provides precur- 
sors of lithography (plate materials for use in lithograph- 
ic printing) and lithography of (11) to (1 8) described be- 
low. 



[0135] (11) A precursor of lithography including: a 
support; and a recording layer (heat sensitive layer) 
which is formed on the above support and contains a 
hydrophilc binder polymer having Lewis base moieties 
5 containing nitrogen, oxygen or sulfur and fine particles 
converting to an image area when heated, character- 
ized in that the above hydrophilic binder polymer is hard- 
ened via the alternating bond of silcon atoms and oxy- 
gen atoms. 

»o [0136] (12) TTie precursor of lithography described in 

(11) , characterized in that the above fine particle Is an 
encapsullzed oleophilk; component. 

[0137] (13) The precursor of lithography described In 

(1 2) , characterized in that the above oleophilte compo- 
IS nent has reactive functional groups. 

[0138] (14) The precursor of lithography described in 
any one of (11) to (13), characterized in that both of the 
above bond of silcon atoms and oxygen atoms and the 
polymer component as a protective agent exist on the 

20 plate surface. 

[0139] In this precursor of lithography (heat sensitive 
type plate material for use in making lithography), the 
process for allowing the recording layer (heat sensitive 
layer) to contain a protective agent is, for example, as 

25 follows. 

[0140] An aqueous solution of the hydrophilic polymer 
which is to be contained as a protective agent and an 
aqueous solution of an alkali metal salt of sllick: acid (so- 
dium sllfcate, lithium silicate or potassium sllteate) are 

30 allowed to penetrate into the heat sensitive layersurface 
separately or In the forni of a mixed aqueous solution 
(or an organic solvent solution). The processes for al- 
lowing those solutions to penetrate Into the heat sensi- 
tive layersurface Include, for example, coating the heat 

35 sensitive layer surface with these solution using a bar 
coater or a blade coater, spraying the same with these 
solution using an atomizer and immersing the heat sen- 
sitive layer in the above solutions. 
[0141] In this case, the pH value of the aqueous so- 

40 lutlon containing an alkali metal salt of sllick; acid Is pref- 
erably 7 or more In order tor the silicate to stably exist 
in the solution without separating out, more preferably 
8 or more and 11 or less. 

[0142] (15) The precursor of lithography described in 
« any one of (11 ) to (1 4), characterized In that the above 
bond of silteon atoms and oxygen atoms is formed by 
the silteate whteh includes at least one or more types of 
compounds of lithium sllfcate. sodium sllfcate and po- 
tassium silicate, 
so [0143] (16) The precursorof lithography described in 
any one of (11) to (15), characterized in that the above 
bond of sllfcon atoms and oxygen atoms Is formed via 
at least one or more types of metal oxides selected from 
the group consisting of aluminium oxide, titanium oxide, 
S3 zirconium oxide, zinc oxide, manganese dioxide, tin ox- 
ide, titanium peroxide, magnesium oxide, iron oxide, 
molybdenum oxide, germanium oxide, vanadium oxide, 
antimony oxide and tungsten oxide. 
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[0144] (17) A lithography including: a support: and a 
recording layer formed on the above support which has 
an oleophilic image area and a hydrophilic non-image 
area printed in heat mode, characterized in that in the 
above recording layer, a hydrophilic binderpolymer hav- 
ing Lewis base moieties which contain nitrogen, oxygen 
or sultur is hardened by the bond of silicon atoms and 
oxygen atoms. 

[0145] (1 B) A lithography, characterized in that it is ob- 
tained by printing the precursor of lithography described 
in any one of (11) to (16) in heat mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0146] 

Figure 1 is a cross-sectional view of one example 
of the heat sensitive type plate materials for use in 
making lithography embodying the present inven- 
tion, the plate material corresponding to the first 
plate material: 

Figure 2 illustrates the mechanism of obtaining the 
effects of the first plate material, as an example of 
the heat sensitive type plate material for use in mak- 
ing lithography in accordance with the present in- 
vention, wherein the hydrophilic potymer having 
Lewis base moieties is polyacrylc acid and the poly- 
valent metal oxide Is aluminium oxide (AljOj) par- 
tk;les: 

Figure 3 illustrates the presumptive state of the heat 
sensitive type plate material for use in making li- 
thography in accordance with the present Invention 
in which the polyvalent metal oxide is stabilizedwith 
a stabilizer, wherein the polyvalent metal oxide is 
aluminium oxide (AI2O3) and the stabilizeris ammo- 
nia; 

Figure 4 illustrates the mechanism of obtaining the 
effects of the third plate material, as an example of 
the heat sensitive type plate material for use in mak- 
ing lithography in accordance with the present in- 
vention, wherein the polyvalent metal oxide is alu- 
minium oxide (AI2O3) particles; and 
Figures 5(a) and 5(b) Illustrate the plate making 
mechanism when using the plate materials Nos. 1 
to 14 which are the embodiments of the present In- 
vention described later, Figure 5(a) being a cross- 
sectional view of the plate materials and Figure 5 
(b) being a cross-sectional view of the lithography 
made. 

BEST H/10DE FOR CARRYING OUT THE INVENTION 

[0147] In the following, the embodiments of the 
present Invention will be described taking concrete ex- 
amples and comparative examples. 



(Preparation of Plate Material (No. 1)) 

(1) Preparation of microcapsules containing an 
oleophilc component (a component changed when 
5 heated and thereby fomning an oleophilic area on a plate 
surfacee) 

[0148] An oleophilic component was prepared by dis- 
solving 4.24 g of adduct having tolylene dlisocyanate to 

10 trimelhylolpropane ratio (molar ratio) of 3 : 1 (manufac- 
tured by Nippon Polyurethane Industry Co., Ltd. Brand 
name: Colonate L, containing 25% by mass ethyl 
acetate) , as a mterocapsule wall forming material, 1.12 
g of trimelhylolpropane triacrylate (manufactured by 

15 Kyoel Sya Chcmk^al, Ltd.) and 0.93 g of near Infrared 
ray absorption coloring matter (manufactured by Nippon 
Kayaku Co.. Ltd., "Kayasorb IR-820B") In 21 .7 g of gly- 
cWyl methaciylate uniformly. 

[0149] Then a water phase was prepared by dtssolv- 
20 ing 3.6 g of propylene glycol alginate ester (manufac- 
tured by Kibun Food Chemifa Co., Ltd., "Ducklloid LP. 
number average molecular weight: 2 x 10'), as a pro- 
tective colloid, and 2.91 g of polyethylene glycol (man- 
ufactured by Sanyo Chemcal Industries, Ltd.. 'PEG 
25 400"). as a microcapsule wall forming material, in 116.4 
g of purified water 

[0150] The above oleophilic component and water 
phase were mixed using a homogenlzer at rotation 
speed of 6000 rpm at room temperature to be emutsl- 

30 fied. Then the emulsion dispersion together with the 
container was put into a water bath heated at 60'C and 
agitated at rotation speed of 500 rpm for 3 hours. Thus, 
a dispersion of microcapsules of average parttele diam- 
eter 2 \im (MC-A) in water was obtained. 

33 [0151] The microcapsules (MC-A) contain glycldyl 
methacrylate and trlmethylolpropane triacrylate. as ole- 
ophilic components (oleophilic area forming compo- 
nents), and near infrared ray absorption coloring matter, 
as coloring matter, inside the capsule. The partcle size 

40 of the microcapsules was determined with a particle size 
distribution analyzer ■RORIBA LA910" manufactured by 
Horiba, Ltd. 

[0152] Then, as the refining processing, the obtained 
microcapsule dispersion was centrif uged to remove the 

45 components other than the microcapsules contained In 
the dispersion (the oil components not having been tak- 
en In themcrocapsules. the residue of the microcapsule 
shell fomiing material, the protective colloid, etc.) and 
then water washing of the microcapsule dispersion was 

50 repeated three times. The microcapsule concentration 
of the mterocapsule dispersion obtained after the refin- 
ing processing was 6.5% by mass. 

(2) Synthesis of hydrophilic polymer 

55 

[0153] 248.5 g of acrylto acid and 2000 g of toluene 
were taken in a separable flask, and a toluene solution 
of azobisisobutyronltrile (hereinafter referred to as 
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"AIBN" (or short) prepared separately was added drop- 
wise slowly while agitating the flask's contents at room 
temperature. The toluene solution was obtained by dis- 
solving 2.49 g of AIBN in 24.9 g of toluene, and the entire 
solution was added to the above flask's contents. 
(01 54) Then the flask' s contents were heated to 60*C 
and agitated for three hours. The polymer fornned and 
precipitated was filtered and the solid content after the 
filtration was washed with about 2 liters of toluene. After 
that, the washed polymer was once dried at BO'C and 
further dried in a vacuum to the constant weight. Thus, 
235 g of primary polymer was obtained. Then, 355 g of 
distilled water was taken in a newly prepared separable 
flask and 3S.5 g of the above primary polymer was add- 
ed thereto to dIssoNe the same tn the water. 
[0155] A liquid consisting of 2.84 g of glycidyl math- 
acrylate, 0.1 g of 2, 6-di-t-butyl-p-cresol (hereinafter re- 
ferred to as "BHr for short) and 1 g of triethylbenzylam- 
monium chloride was then added dropwise to the flask' 
s contents from a dropping tunnel over 30 minutes. This 
addition was carried out while allowing dried air to flow 
into the ftask and agitating the contents of the same. 
After completion of the addition, the flask's contents 
were slowly heated while agitated, and when having ag- 
itated the flask's contents at 80»C for one hour, they 
reached a certain acid value. 

[0156] At this point, the flask's content (polymer) was 
cooled, end the polymer was isolated In acetone and 
washed with the acetone while rubbed. Then, the poly- 
mer was dried in a vacuum at room temperature to ob- 
tain a hydrophilk; polymer (BP-A). 
[0157] The analysis of this hydrophilk: polymer by 
NMR showed that the percentage of glycidyl methacr- 
ylate introduced was 2.2%. And the measurement of the 
molecular weight by GPC showed that the number av- 
erage molecular weight of this polymer was 6x10*. 
This polymer had cartsoxyl groups as Lewis base mole- 
ties. 

(3) Preparation of heal sensitive material 

(01 58] As a water dispersion containing silteon diox- 
ide partk:les and annmonia (stabilizer), colloidal silica 
"SnowTex-N' manufacture by Nissan Chemical Indus- 
tries, Ltd. was prepared. This colloidal silica contained 
20% by mass silteon dioxide (slllcte acid anhydride) and 
ammonia was added thereto to prevent the silicon diox- 
ide particles from adhering to each other. 
[01 59] 56 g of this colloidal silica, 1 00 g of 5% by mass 
aqueous solution of the polymer (BP-A) obtained in the 
step (2) and 137 g of microcapsule (MC-A) dispersion 
(of microcapsule concentration 6.5% by mass) obtained 
in the step (1 ) were taken in a prescribed container. The 
contents of this container were agitated at 200 rpm for 
one hour with a three-one-motor (manufactured by 
SHINTO Scientific Co., Ltd. 'BL 600") and an agitating 
blade (manufactured by SUS. anchor-shaped, 10 cm 
wide). 



[0160] Thus, a liquid heat sensitive material was ob- 
tained which contained microcapsules containing an 
oleophilic component (oleophilic area forming partfcles), 
silicon dioxide (polyvalent metal oxide) in the form of 
5 particles, ammonia (stabilizer), a hydrophilic polymer 
having Lewis base moieties and water. 

(4) Formation of heat sensitive layer 

10 [0161] An aluminium plate (310 mm X 458 mm) 0.24 
mm thick whfch had been subjected to anodizing was 
prepared as a support. The surface of this support was 
coated with the above heat sensitive material using a 
bar coater (rod number 20) to form a coat. The support 

'S with a coat formed thereon was held in the atmosphere 
at 100*C for 10 minutes, whereby water and ammonia 
(stabilizer) contained in the coat was evaporated. 
[0162] Then, 0.5% by mass aqueous solution of a pol- 
ymer, which was obtained by modifying 60% by mol car- 

20 boxyl groups of polyacrylic acid (manufactured by Nip- 
pon Pure Chemcal, Ltd., "Jullmer AC10P", number av- 
erage molecular weight: 5 x 1 0^) with sodium, was pro- 
pared as a treatment liquid. This treatment liqukl con- 
tained the above polymer as a protective agent to pre- 

23 vent the adhesion of dirt on the plate material surface 
as well as to stabilize the hydrophilic area (non-image 
area) of the plate surface. 

[01 63] The above support with a coat formed thereon 
was immersed in the treatment liquid for one minute and 

30 then it was stood up vertically to be air-dried at room 
temperature for 24 hours . The thickness of the coat af- 
ter drying (heat sensitive layer) was 2.5 (im. The meas- 
urement of the ihkJkness was made with 'Keitaro" man- 
ufactured by Seikosha Co.. Ltd. 

35 [0164] Thus, a plate material No. 1 for use in lithog- 
raphy was obtained which included a support 1 and a 
heat sensitive layer 2 supported by the support 1 , shown 
as Figure 1 . 

[0165] The heat sensitive layer 2 consists of a hy- 
40 drophilk; polymer (BP-A) 3, oleophiik; area forming par- 
ticles (mterocapsules MC-A) 4 and polyvalent metal ox- 
ide (silicon dioxide) partfcles 5. Each of the oleophiik: 
area forming particles 4 consists of a capsule film 41 
and core materials (oleophiik; components and coloring 
■M matter) 42. The oleophiik: area forming particles 4 and 
the polyvalent metal oxide partfcles 5 are dispersed In 
the heat sensitive layer 2 uniformly. And there exists so- 
dium-modified polyacrylic acid, as a protective agent, In 
the heat sensitive layer of the plate material No. 1 at 
so least in the plate surface side part. 

(Preparation of Plate Material (No. 2)) 

(1) Preparation of heat sensitive material 

55 

[0166] As a water dispersion containing aluminium 
oxide particles and hydrogen chloride (stabilizer), alu- 
mina sol 'Alumina Sol 100" manufacture by Nissan 
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Chemical Industries, Ltd. was prepared. This alumina 
sol contained 10% by mass aluminium oxide particles 
and hydrogen chloride was added thereto to prevent the 
aluminium oxide particles Irom adhering to each other, 
[0167] 1 50 g of this alumina soli 00 g of 5% by mass s 
aqueous solution of a hydrophiltc polymer (BP-A) and 
137 g of microcapsule (MC-A) dispersion {of microcap- 
sule concentration 6.5% by mass) were talcen in a pre- 
scribed container. The contents of this container were 
agitated in the same manner as in the case of plate ma- io 
terial No. 1. 

[0168] Thus, a liquid heat sensitive material was ot>- 
talned which contained microcapsules containing an 
oleophilic component (oleophilic area forming particles), 
aluminium oxide (polyvalent metal oxide) in the fomi of 'S 
particles, hydrogen chloride (stabilizer), a hydrophilic 
polymer having Lewis base moieties and water. 

(2) Fomiation of heat sensitive layer 

20 

[0169] Aheat sensitive layenvas formed using this 
heat sensitive material in the same manner as in the 
case of plate material No. 1 , and treatment using a pro- 
tective agent was earned out in the same manner as in 
the case of plate material No. 1 , whereby a plate mate- « 
Hal No. 2 for use in lithography was obtained which had 
a structure shown in Figure 1 . The hydrogen chloride 
(stabilizer) contained In the coat was satisfactorily re- 
moved at the time of the coat drying carried out during 
the course of the heat sensitive layer formation under 30 
the same drying cond'lions as the case of plate material 
No. 1. 

[0170] The heat sensitive layer 2 consists of a hy- 
drophilic polymer (BP-A) 3, oleophilic area forming par- 
ticles (microcapsules MC-A) 4 and polyvalent metal ox- 
ide (aluminium oxide) particles 5. And there exists sodi- 
um-modified polyacryllc acid, as a protective agent, in 
the heat sensitive layer at least in the plate surface side 
part. 

(Preparation of Plate material (No. 3)) 

(1) Preparation of heat sensitive material 

[0171] 1 00 g of 5% by mass aqueous solution of a hy- 
drophilic polymer (BP-A) and 112 g of microcapsule 
(MC-A) dispersion (of microcapsule concentration 6.5% 
by mass) were taken In a prescribed container. The con- 
tents of this container were agitated in the same manner 
as in the case of plate material No. 1 . 
[0172] Thus, a liquid heat sensitive material was ob- 
tained which contained microcapsules containing an 
oleophilic component (oleophilic area forming particles), 
a hydrophilic polymer having Lewis base moieties and 
water. 



(2) Formation of heat sensitive layer 

[0173] A coat was formed on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with this heat sensitive material using a bar coater 
(rod number 20). The coat was air-dried at room tem- 
perature overnight to evaporate the water contained 
therein. 

[0174] The coat was impregnated with a liquid (sol), 
which is dispersion of aluminium oxide particles in water. 
As the aluminium oxide sol, used was "AiumiSol-IO* 
manufactured by Kawaken Fine Chemfcal Co., Ltd. The 
average particle diameter of the aluminium oxide parti- 
cles contained in this so! is 2 to 20 nm. After immersing 
in 1 .5 liters of the sol for one minute, the above coat was 
water washed with one liter of purifiedwater (manufac- 
tured by Wako Pure Chemical Industries, Ltd.) for 30 
seconds. 

[0175] Thus, aluminium oxide particles were added 
into the coat consisting of the hydrophilic polymer (BP- 
A) and the oleophilic area forming partkrles in the dis- 
persed state. 

[01 76] The coat was treated using a protective agent 
in the same manner as in the case of plate material No. 
1 , whereby a plate material No. 3 for use in lithography 
was obtained which had a structure shown in Rgure 1 . 
[0177] The heal sensitive layer 2 of this plate material 
consists of a hydrophilk: polymer (BP-A) 3, oleophilk; ar- 
ea forming particles (mterocapsules MC-A) 4 and poly- 
valent metal oxide (aluminium oxide) particles 5. And 
there exists sodium-modified polyacryllc acid, as a pro- 
tective agent, in the heat sensitive layer at least In the 
plate surface side part. 

[0178] The thickness of the obtained heat sensitive 
layer was 2.5 jim. And the aluminium oxide particles dis- 
persed in the heat sensitive layer were 90 nm or less in 
particle diameter. In other words, aluminium oxide par- 
ticles were dispersed in the heat sensitive layer in the 
fine particle state. The particle diameter of the alumini- 
um oxide particles in the heat sensitive layer was deter- 
mined with an electron microscope "S-2700" manufac- 
tured by Hitachi, Ltd. by observing under acceleration 
voltage of 5 kV. 



[01 79] A coat was formed on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with the same heat sensitive material as No. 3 us- 
ing a bar coater (rod number 20) and then It was air- 
dried at room temperature overnight to evaporate the 
water contained therein. 

[0180] The coat was impregnated with water disper- 
sion containing silteon dioxide particles and aluminium 
oxide particles. As the water dispersion, used was *Lu- 
dox 130M" manufactured by E.I. du Pont de Nemours 
& Co., Wilmington, Del. The average particle diameter 
of the silicon dioxide particles and the aluminium oxide 
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particles contained in this water dispersion is 13 to 15 

nrn. 

[0181] After immersing in a liquid obtained by diluting 
the water dispersion to give a solid content (polyvalent 
metal oxide particles) concentration of 1 % by mass for 
3 minutes, the above coat was water washed with one 
liter of purified water (manufactured by Wako Pure 
Chemical Industries, Ltd.) for 30 seconds. 
[0182] Thus, silicon dioxide panicles and aluminium 
oxide particles were added within the coat consisting of 
the hydrophilic polymer (BP-A) and the oleophilic area 
forming particles (microcapsules containing an ole- 
ophilic component) in the dispersed state. 
[0183] Then the support with the coat formed thereon 
was immersed in 1% by mass aqueous solution of so- 
dium silicate for 3 minutes and then it was stood up ver- 
tically to be air-dried at room temperature for 24 hours. 
[0184] Thus, a plate material including: a support; and 
a heat sensitive layer fomned on the support which con- 
tained the hydrophilic polymer (BP-A) having Lewis 
base moieties, the oleophilic area fomiing particles (mi- 
crocapsules MC-A), silicon dioxide particles, aluminium 
oxide particles, and a substance A (a substance fomned 
of molecules having a bond expressed by the chemical 
formula (&i02)n} was obtained as a plate material No. 4 
for use in lithography. 

[0185] The thickness of the obtained heat sensitive 
layer was 2.3 itm. And the silicon dioxide particles and 
the aluminium oxide particles dispersed in the heat sen- 
sitive layer were 90 nm or less in particle diameter. In 
other words, silicon dioxide particles and aluminium ox- 
ide particles were dispersed in the heat sensitive layer 
in the fine particle slate. 

(Preparation of Plate Material (No. 5)) 

[0186] A coat was fomied on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with the same heat sensitive material as No. 3 us- 
ing a bar coaler (rod number 20) and then it was air- 
dried at room temperature ovemight to evaporate the 
water contained therein . The coat was impregnated with 
an aqueous solution of titanium peroxide as a polyvalent 
metal oxide in the form of particles. This aqueous solu- 
tion was prepared as follows. 
[0187] First, 100 g of 30% aqueous hydrogen perox- 
ide was added dropwise slowly to 0.2% by mol aqueous 
solution of titanium (IV) sulfate while Ice-cooling the 
aqueous solution. Then the aqueous solution was agi- 
tated at room temperature for 18 hours, to obtain a yel- 
low solution. After preserving the solution at room tem- 
perature for 10 days, hydrogen peroxide was removed 
from the solution to obtain an aqueous solution of tita- 
nium peroxide. 

[0188] After Immersing in this aqueous solution of ti- 
tanium peroxide for 3 minutes, the above coat was water 
washed with one liter of purified water (manufactured by 
Wako Pure Chemical Industries, Ltd.) for 30 seconds. 



Thus, titanium peroxide partk:les were added within the 
coat consisting ol a hydrophilic polymer (BP-A) and ole- 
ophilic area forming particles (microcapsules containing 
an oleophilic component) in the dispersed state. 
5 [0189] Then, the coat was treated using a protective 
agent in the same manner as in the case of plate mate- 
rial No. 1, whereby a plate material No. 5 for use in li- 
thography was obtained which had a stnjcture shown in 
Figure 1 . 

10 [0190] The heat sensitive layer 2 ol this plate material 
consists of a hydrophilte polymer (BP-A) 3, oleophllk; ar- 
ea forming particles (microcapsules MC-A) 4 and poly- 
valent metal oxide (titanium peroxide) partcles 5. And 
there existed sodium-modified polyacrylic acid, as a pro- 
's tectlve agent, in the heat sensitive layer at least In the 
plate surface side part. 

[0191] The thickness of the obtained heat sensitive 
layer was 2.B iim. And the titanium peroxide partteles 
dispersed in the heat sensitive layer were 50 nm or less 
20 In particle diameter. In other words, titanium peroxide 
particles were dispersed in the heat sensitive layer in 
the fine particle state. 

(Preparation of Plate Material (No. 6)) 

25 

[0192] A coat was fomfied on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with the same heat sensitive material as No. 3 us- 
ing a bar coater (rod number 20) and then it was alr- 
30 dried at room temperature overnight to evaporate the 
water contained therein. The support with the coat 
formed thereon was Immersed in 1% by mass aqueous 
solution of lithium silicate for 3 minutes and then it was 
stood up vertically to be air-dried at room temperature 
35 tor 24 hours. 

[0193] Thus, a plate material including: a support; and 
a heat sensitive'layer formed on the support whfch con- 
tained the hydrophilic polymer (BP-A) having Lewis 
base moieties, the oleophilic area forming particles (mi- 
*o crocapsules MC-A) and a substance A was obtained as 
a plate material No. 6 for use in lithography. The thick- 
ness of the obtained heat sensitive layer was 2.5 (im. 



[0194] As a hydrophilic polymer, a polymer obtained 
by modifying 60% by mol cartjoxyl groups of potyacrylk: 
acid (hereinafter referred to as "PAAc" for short, manu- 
factured by Nippon Pure Chemical, Ltd., 'Julimer 
AC10MP", number average molecular weight: 8 x 10*) 
with sodium was prepared. 

[01 95] 80.0 g of 1 0% by mass aqueous solution of this 
sodium-modlfledpolyactyllcacid, 256 g of microcapsule 
(MC-A) dispersion and 1 00 g of 3% by mass aqueous 
solution of propylene glycol alginate ester (manufac- 
tured by Kibun Food Chemifa Co., Ltd., 'Oucklloid LP, 
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40 



[Preparation of Plata Material (No. 7)) 

45 

(1 ) Preparation of heat sensitive material 
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number average molecular weight: 2 x 1 0') were taken 
in a prescribed container. The contents of this container 
were agitated in the same manner as in the case of plate 
material No. 1. 

[0196] Propylene glycol alginate ester was added so 
as to improve the dispersion properties of the microcap- 
sules in the heat sensitive material and make it easier 
to apply the heat sensitive material on the support. 
[0197] Thus, a liquid heat sensitive material was ob- 
tained which contained oleophilic area forming particles 
(microcapsules containing an oleophilic component), a 
hydrophilic polymer having Lewis base moieties and 
water. 

(2) Formation of heat sensitive layer 

[019S] A coat was formed on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with this heat sensitive material using a bar coatar 
(rod number 20). The coat was air-dried at room tem- 
perature overnight to evaporate the water contained 
therein. 

[01 991 Then, the support with the coat formed thereon 
was immersed In an aqueous solution of alkali salt of 
silicic acid with a lithium silicate concentration and a so- 
dium silicate concentration of both 0.5% by mass for 3 
minutes and then it was stood up vertically to bo air-dried 
at room temperature for 24 hours. 
[0200] Thus, a plate material including: a support; and 
a heat sensitive layer fonried on the support which con- 
tained sodium-modified polyacryllc acid (hydrophilic 
polymer having Lewis bas moeities), olcophilk; area 
forming particles (microcapsules MC-A) and a sub- 
stance A was obtained as a plate material No, 7 for use 
in lithography. The thickness of the heat sensitive rha- 
terial was 2,4 ^m. 

(Preparation of Plate Material (No. 8)) 

[0201 J A mixed solution of 25 g of 1 .0% by mass aque- 
ous solution of polyacrylic acid (manufactured by Nip- 
pon Pure Chemical, Ltd., "Julimer AC10P", number av- 
erage molecular weight: 5 x 10^) and 75 g of 1 .5% by 
mass aqueous solution of potassium silicate was pro- 
pared as a treatment liquid. 

[0202] A coat was formed on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with the same heat sensitive material as No. 3 us- 
ing a bar coaler (rod number 20) and then It was air- 
dried at room temperature overnight to evaporate the 
water contained therein. The support with the coat 
formed thereon was immersed in the above treatment 
liquid for 3 minutes and stood up vertically to be dried 
at 110'C for 5 minutes. 

[0203] Thus, a plate material including: a support; and 
a heat sensitive layer containing the hydrophilk: polymer 
(BP-A) having Lewis bass moieties, the oleophilic area 
forming partcles {microcapsules MC-A), the substance 



A, and polyacrylic acid as a protective agent was ob- 
tained as a plate material No. 8 for use in lithography. 
The thickness of the obtained heat sensitive layer was 
2.0 urn. 

5 

(Preparation of Plate Material (No. 9)) 
(1) Preparation of heat senstitive material 

(0 [0204] 1 00 g of 5% by mass aqueous solution of a hy- 
drophilk; polymer (BP-A), 112 g of microcapsule (MC-A) 
dispersion (of mfcrocapsule concentration 6.5% by 
mass) and 5 g of 25% by mass aqueous solution of lith- 
ium silicate were taken In a prescribed container. The 

15 contents of this container were agitated In the same 
manner as in the case of plate material No. 1 , except 
that the agitating duration was 4 hours. Then the con- 
tents were subjected to ultrasonc dispersion. 
[0205] Thus, a liquid heat sensitive material was ob- 

» tained whfch contained oleophllk; area forming particles 
(mfcrocapsules containing an oleophllk: component), a 
hydrophiifc polymer having Lewis base moieties, lithium 
sllk;ate and water. 

25 (2) Formation of heat sensitive layer 

[0206] A coat was formed on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with this heat sensith/e material, and the support 

30 with this coat formed thereon was held in the atmos- 
phere at 1 1 0*C for3 minutes to evaporate the water con- 
tained therein. Then the treatment with a protective 
agent was carried out in the same manner as in the case 
of the plate material No. 1 . 

33 [0207] Thus, a plate material including: a support; and 
a heat sensitive layer formed on the support whteh con- 
tained the hydrophilic polymer (BP-A) having Lewis 
base moieties, the oleophllk: area fomnlng particles (mi- 
crocapsules MC-A) and the substance A was obtained 

40 as a plate material No. 9 for use In lithography. The thick- 
ness of the obtained heat sensitive layer was 2.5 \ur\. 
There existed sodium-modified polyacrylk: acid, as a 
protective agent, In this heat sensitive layer at least In 
the plate surface side part. 

43 

(Preparation of Plate Material (No. 10)) 

[0208] A coat was f omned on the surface of the same 
support as that of the plate material No. 1 by coating the 

50 same with the same heat sensitive material as No. 3 us- 
ing a bar coater (rod number 20) and then It was air- 
dried at room temperature overnight to evaporate the 
water contained therein. Thus, a coat consisting of a hy- 
drophilk: polymer (BP-A) and oleophllk; area forming 

55 particles (microcapsules MC-A) was formed on the sup- 
port. 

[0209] Then silk:on dioxide particles and aluminium 
oxide partteles were added into the coat in the dispersed 
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Stale in the same manner as the case of the plate ma- 
terial No. 4. And the treatment with a protective agent 
was carried out in the same manner as in the case of 
the plate material No. 1. 

[0210] Thus, a plate material No. 10 for use in lithog- 
raphy was obtained which had a structure shown in Fig- 
ure 1 . The heat sensitive layer 2 of this plate material 
consisted of a hydrophilic polymer (BP-A) 3, oleophilic 
area forming particles 4 and polyvalent metal oxides In 
the fomn of particles (silicon dioxide particles and alu- 
minium oxide particles) 5. And there existed sodium- 
modified polyacrylic acid, as a protective agent, in this 
heat sensitive layer at least in the plate surface side part. 
[0211] The thickness of the obtained heat sensitive 
layer was 2.5 And the silicon dioxide particles and 
the aluminium oxide particles dispersed in the heat sen- 
sitive layer were 90 nm or less in particle diameter. In 
other words, the silicon dioxide particles and the alumin- 
ium oxide particles were dispersed In the heat sensitive 
layer In the fine particle state. 

(Preparation of Plate matefial (No. 11)) 

[0212] First, a coat was formed on the surface of the 
same support as that of the plate material No. 1 by coat- 
ing the same with the same heat sensitive material as 
No. 7 using a bar coater (rod number 20) and then It was 
air-dried at room temperature overnight to evaporate the 
water contained therein. 

[0213] Then silicon dioxide particles and aluminium 
oxide particles were added into the coat in the dispersed 
state in the same manner as the case of the plate ma- 
terial No. 4. And the treatment with a protective agent 
was can'ied out in the same manner as in the case of 
the plate material No. 1 . 

[0214] Thus, a plate material No. 11 for use in lithog- 
raphy was obtained which had a structure shown in Fig- 
ure 1. The heat sensitive layer 2 of this plate material 
consisted of a hydrophilic polymer having Lewis base 
moieties (sodium-modified polyacrylic acid) 3, oleophilic 
area forming particles (microcapsules NC-A) 4 and poly- 
valent metal oxide particles (silicon dioxide particles and 
aluminium oxide particles) 5. And there existed sodium- 
modified polyacrylic acid, as a protective agent, in this 
heat sensitive layer at least in the plate surface side part. 
[0215] The thickness of the obtained heat sensitive 
layer was 2.4 \m. And the silicon dioxide particles and 
the aluminium oxide particles dispersed in the heat sen- 
sitive layer were 90 nm or less in particle diameter. In 
other words, the silicon dioxide particles and the alumin- 
ium oxide particles were dispersed in the heat sensitive 
layer in the fins particle state. 

(Preparation of Plate Material (No. 12)) 

(1) Preparation of heat sensitive material 

[021 6] First, as a water dispersion containing tin oxide 



particles (polyvalent metal oxide in the form of particles), 
"EPS-6" manufacture by Yamanalca Chemical, Ltd. was 
prepared. This water dispersion contained 6% by mass 
colloid particles of tin oxide (average particle diameter 

5 6 nm) and ammonia was added thereto to prevent the 
tin oxide particles from adhering to each other. 
[0217] 150 g of this water dispersion, 100 g of 5% by 
mass aqueous solution of a hydrophilic polymer (BP-A) 
and 112 g of microcapsule (MC-A) dispersion (of mlcro- 

(0 capsule concentration 6.5% by mass) were taltan in a 
prescribed container. The contents of this container 
were agitated in the same manner as in the case of plate 
material No. 1 , except that the agitating duration was 4 
hours. 

's [0218] Thus, a liquid heat sensitive material was ob- 
tained which contained oleophilic area forming particles 
(microcapsules containing an oleophilic component), tin 
oxide in the form of particles (polyvalent metal oxide), 
ammonia (stabilizer), a hydrophilic polymer having 

10 Lewis base moieties and water. (2) Formation of heat 
sensitive layer 

[0219] A coat was formed on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with this heat sensitive material using a bar coater 

2S (rod number 20) and then it was air-dried at room tem- 
perature overnight to evaporate the water contained 
therein. The support with this coat formed thereon was 
immersed In the treatment liquid described below for 3 
minutes, and it was stood up vertically and dried at 

30 110'C for 5 minutes. 

[0220] The treatment liquid used was a mixed solution 
of 25 g of 1 .0% by mass aqueous solution of polyacrylic 
acid (manufactured by Nippon Pure Chemical, Ltd., "Ju- 
limer AC10P", number average molecular weight: 5 x 

3S 1 0^) and 75 g of 1 .5% by mass aqueous solution of lith- 
ium silicate (Nippon Chemical Industrial Co., Ltd.). 
[0221] Thus, a plate material including: a support; and 
a heat sensitive layer formed on the support which con- 
tained the hydrophilic polymer (BP-A) having Lewis 

*o base moieties, the oleophilic area forming particles (mi- 
crocapsules MC-A), the substance A, tin oxide in the 
form of particles (polyvalent metal oxide) and polyaciyllo 
acid as a protective agent was obtained as a plate nna- 
terlal No. 12 for use in lithography. The thicltness of the 

-u obtained heat sensitive layer was 2.0 ^m. 

(Preparation of Plate Material (No. 13)) 

[0222] A treatment liquid was prepared as follows. 

so First, 20 g of 6% by mass aqueous solution of titanlu- 
moxlde (manufactured by Takl Chemteal Co., Ltd., Tain- 
oc A-6') was added to 70 g of 0.56% by mass aqueous 
solution of lithium silicate (Nippon Chemical Industrial 
Co. , Ltd.) and agitated for 1 0 minutes to prepare a mixed 

S5 solution of lithium silicate and titanium oxide. Then, 6.3 
g of 5.0% by mass aqueous solution of polyacrylic acid 
(manufactured by Nippon Pure Chemical, Ltd., "Julimer 
AC10P", number average molecular weight: 5 x 10^) 
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was added dropwise to the mixed solution while agitat- 
ing the same slowiy. 

[0223] Thus, a mixed solution containing lithium sili- 
cate, titanium oxide particles and polyacrylic acid (a pro- 
tectivo agent) was obtained. 

[0224] A coat was formed on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with the same heat sensitive material as that of 
the plate material No. 1 2 using a bar coater (rod number 
20) and then it was air-dried at room temperature over- 
night to evaporate the water contained therein. The sup- 
port with this coat formed thereon was immersed In the 
above treatment liquid for 3 minutes, and it was stood 
up vertically and dried at 11 0"C for 5 minutes. 
[0225] Thus, a plate material including: a support; and 
a heat sensitive layer formed on the support which con- 
tained the hydrophilic polymer (BP-A) having Lewis 
base moieties, the oleophilic area forming particles (mi- 
crocapsules MC-A), the substance A, tin oxide and tita> 
nium oxide in the form of particles (polyvalent metal ox- 
ide) and polyacrylic acid as a protective agent was ob- 
tained as a plate material No. 13 for use in lithography. 
The thicl(ness of the obtained heat sensitive layer was 
2.1 nm. 

(Preparation of Plate material (No. 14)) 

(1) Preparation of heat sensitive material 

[0226] 1 00 g of 5% by mass aqueous solution of a hy- 
drophilic polymer (BP-A) and 112 g of microcapsule 
(MC-A) dispersion (of microcapsule concentration 6.5% 
by mass] were taken in a prescribed container. The con- 
tents of this container were agitated in the same manner 
as in the case of plate material No. 1. 
[0227] Thus, a liquid heat sensitive material was ob- 
tained which contained oleophilic area forming particles 
(microcapsules containing an oleophilic component), a 
hydrophilic polymer having Lewis base moieties and 
water. 

(2) Fomiation of heat senslth/e layer 

[0226] A coat was fonned on the surface of the same 
support as that of the plate material No. 1 by coating the 
same with this heat sensitive material using a bar coater 
(rod number 20). The coat was air-dried at room tem- 
perature overnight to evaporate the water contained 
therein. The support with this coat fomied thereon was 
referred to as plate material No. 1 4 for use in lithography. 
In other words, the heat sensitive layer of the plate ma- 
terial No. 14 consisted of a hydrophilic polymer (BP-A) 
and oleophilic area forming particles (microcapsules 
MC-A) and contained none of polyvalent metal oxide In 
the fonnn of particles, substance A, silicate and protecth/e 
agent. 



36 

(Preparation of Plate Material (No. 15)) 

(1) Preparation of heat sensitive material 

3 [0229] 5 g of water dispersion containing 20% by 
mass silicon dioxide particles ("SnowTex XS" manufac- 
ture byNissan Chemical Industries, Ltd.), 0.2 g of silane 
coupling agent ("TSL 8350" manufactured by Toshiba 
Silicone Co., Ltd.), 0.4 g of carbon fine particles ("tfaSOO" 

'0 manufactured by Mitsubishi Chemical Industries Ltd.) 
and 1 8.4 g of water were taken in a prescribed container. 
The contents of this container were agitated in the same 
manner as in the case of plate material No. 1 . 
[0230] Thus, a liquid heat sensitive material was ob- 

>5 tained whch contained carton fine particles as ole- 
ophilic area forming partteles, a silane coupling agent 
as an Inorganh; binder, silkxin dioxide particles as poly- 
valent metal oxide in the form of particles, and water as 
a solvent. 

20 

(2) Fomiation of heat sensitive layer 

[0231] A coat was formed on the surface of the same 
support as that of the plate material No. 1 by coating the 

25 same with this heat sensitive material using a bar coater 
(rod number 20). The coat was air-dried at room tem- 
perature overnight to evaporate the water contained 
therein. The support with this coat formed thereon was 
referred to as plate material No. 1 5 for use In lithography. 

30 in other words, the heat sensitive layer of the plate ma- 
terial No. 15 consisted of carbon fine particles, a silane 
coupling agent and silicon dioxide partteles. 

(Making Lithography and Printing) 

33 

[0232] Plate making was carried out by irradiating 
each of the plate materials Nos. 1 to 1 5 with the laser 
beam, which was controlled according to Image data, 
using a laser platemaking system (containing 1 W sem- 
M iconductor laser device) connected to an electron com- 
position system. The image data used were image pat- 
terns (omned of 10 mm x 1 0 halftone dots (2, 5, 10, 30, 
50, 70, 90, 95, 98, 100%) and characters (10, 8, 6, 4, 2 
point). 

49 [0233] With this plate making method. In the plate ma- 
terials Nos. 1 to 14, only the area 8 of the heat sensitive 
layer 2 of the plate material 1 0, which was irradiated with 
the laser beam 7, was heated, as shown in Figure 5(a). 
As a result, anoleophilicarea (oil-based-lnkreceptlve ar- 
so ea) 91 was formed in the heated area 8 and the rest 
became a hydrophilk: area (non oil-based-ink receptive 
area) 92 where a hydrophilic polymer existed. 
[0234] In other words, with the plate materials Nos. 1 
to 14, lithography 1 00, In which an ink receptive area 91 
55 and a non Ink receptive area 92 are formed on the plates 
surfaces according to the image data, can be obtained 
without the developing processing by In-adlating them 
with the laser beam which is controlled according to the 
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image data. The part of the heat sensitive layer 2 of the 
plate material 10 becomes the main body 20 of the li- 
thography 100. 

[0235] This plate making was carried out for all the 
plate materials under the same conditions. 
[02361 Hereinafter the plates made of the plate mate- 
rials Nos. 1 to 1 5 will be referred to as lithography Nos. 
1 to 15. For some plate material No. 13, however, the 
exposure treatment was carried out in which the surface 
of the plates made was irradiated with light of 6J/cm^ 
using a chemical lamp. Of the lithography made of the 
plate material No. 13, those having been subjected to 
the exposure treatment will be referred to as lithography 
No. 13B and those not having been subjected to the ex- 
posure treatment lithography No. 13A. 
[0237] Each of the plates made (lithography Nos. 1 to 
1 2 , 1 3A, 1 3B, 1 4 and 1 5) was trimmed and mounted on 
an offset press ("HAMADA VS 3411' manufactured by 
Hamada Printing Press, Ltd.), and printing was done on 
wood free paper. The printing was done while allowing 
the pressure between each plate and the bracket to be 
higher than usual by inserting 2 under-sheets between 
the plate and the blanket, since the printing was an ac- 
celeration test. When doing printing, "GEOS-G" manu- 
factured by Dainippon Ink and Chemicals, Inc. was used 
as ink and a 100-fold dilution of 'EU-3" manufactured 
by Fuji Photo Film Co., Ltd. was used as dampening wa- 
ter. 

[0238] Printing using each plate was continued until 
the piate wear thereof deteriorated. As (or the plate 
wear, the following points were checked every time 1 00 
prints were produced. First, the loss of 5% halftone dots 
was checked with a magnifying glass of 30 magnifk:a- 
tions. Second, whether the images of printed artk:les 
were clear or not and the presence of scumming and 
tinting on the non-image area were judged visually. 
Third, the density of the solid area was measured with 
a densitometer {'DM 400" manufactured by Dainippon 
Screen Mfg. Co., Ltd.) 

[0239] By doing printing, images are formed in such 
a manner that first ink is held in the ink receptive area 
(oleophilk: area) on the plate surface and then the ink is 
pressed against paper via a rubber blanket. The non- 
Image area of printed articles means the area against 
whk:h the non Ink receptive area (hydrophilk: area) on 
the plate surface has been pressed via a rubber blanket 
in printing. 

[0240] If the result of measurements revealed that the 
printed article satisfied the following four points: (1) 
there was no 5% halftone dot loss, (2) density of solid 
area was 1 .2 or more, (3) the Image of the printed article 
was clear visually, and (4) neither scumming nor tinting 
was observed on the non-image area visually, the print- 
ed article was Judged to have a satisfactory printing per- 
formance. 

[0241] As a result, for the printed articles produced 
using the lithography (Nos. 1 to S, 10 to 12, 13A and 
13B) made of the plate materials Nos. 1 to 5, 10 to 13, 



even after the number of printed articles produced ex- 
ceeded 50,000, the deterioration of plate wear could not 
be observed visually. Further, even after the number of 
printed articles produced exceeded 50,000, neither 

5 stripping (stripping between the plate body 20 and the 
support 1) nor scratches were observed in the plates 
visually. Particularly for the printed articles produced us- 
ing the lithography No. 1 38, which gndenwent the above 
described exposure treatment, even after the nunnber of 

10 printed articles produced exceeded 60,000, the deteri- 
oration of ptate wear could not be observed and neither 
stripping nor scratches were observed In the plate. 
[0242] For the printed artcles produced using the li- 
thography (Nos. 6 to 9) made of the plate materials Nos. 

'5 6 to 9, even after the number of printed artk:les produced 
exceeded 25, 000, the deterioration of plate wear could 
not be observed. Further, even after the number of print- 
ed articles produced exceeded 25,000, neither stripping 
nor scratches were observed visually in the plates. And 

X very few Stains were observed on the blanket after 
25,000 prints were produced. 
[0243] On the other hand, for the printed articles pro- 
duced using the lithography No. 14 made of the plate 
material No. 1 4, stripping resulted in the plate when the 

25 number of the prints produced was only 1 00 or so. In 
addition, scratches easily resulted on the plate surface 
and therefore much care should be used when handling 
the plate. 

[0244] For the printed articles produced using the li- 
30 ihography No. 15 made of the plate material No. 15. 
scumming and tinting resulted in the non-image area of 
the printed articles when the number of the prints pro- 
duced was 1500 or so. At this point, however, neither 
stripping nor scratches were observed visually in the 
35 plate. 

[0245} Thus, it is apparent from the results mentioned 
above that the lithography Nos. 1 to 12, 13A and 138 
made of the plate materials Nos, 1 to 13, which corre- 
spond to the examples of the present invention, have 
^ signifk:antly high plate wear, compared with the lithog- 
raphy Nos. 14 and 15 made of the plate materials Nos. 
14 and 1 5, which correspond to the comparative exam- 
ples of the present Invention. 



[0246] As described so far, according to the present 
invention, heat sensitive type plate materials for use in 
making lithography which require no developing 
processing are provided, the plate materials being char- 
acterized in that the lithography made of them are high 
in mechank:al strength and plate wear, in addition, the 
plate making can be carried out without causing a sig- 
nificant cost rise. 

[0247] Accordingly, with these plate materials, much 
care need not be used when handling the lithography, 
and moreover, even if printing Is done under severe con- 
ditions, the blanket need not be washed every time a 
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certain number of prints are produced. This leads to im- 
provement in efficiency of printing operation. 
[0248] Thus, ttie use of the plate materials of the 
present invention allows the CTP system, which pro- 
vides rationalization of plate making process, reduction 
in plate making duration and reduction in material cost, 
to be a practical system in the field of commercial print- 
ing 



Claims 

1 . A heat sensitive type plats material for use in mak- 
ing lithography in which a heat sensith/e layer con- 
taining tine particles changed when heated and 
thereby forming an oleophilic area on a plate sur- 
face (hereinafter referred to as "oleophilic area 
forming partcles*) and a hydrophillc polymer con- 
sisting of an organic polymer is supported by a sup- 
port, characterized in that 

said hydrophilk: polymer has Lewis base moi- 
eties containing nitrogen, oxygen or sulfur end said 
heat sensitive layer contains a polyvalent metal ox- 
ide. 

2. A heat sensitive type plate material for use In mak- 
ing lithography in whch a heat sensitive layer con- 
taining fine partk:!es, which are changed when heat- 
ed and thereby forn^ing an oleophilic area on the 
plate surface, and a hydrophillc polymer is support- 
ed by a support, characterized In that 

said hydrophilk; polymer has Lewis base moi- 
eties containing nitrogen, oxygen or sulfur and said 
heat sensitive layer contains a substance consist- 
ing of molecules having a bond expressed by the 
chemical formula (SiOjjn. 

3. A heat sensitive type plate material (or use In mak- 
ing lithography in which a heat sensitive layer con- 
taining fine partcles, which are changed when heat- 
ed and thereby forming an oleophilic area on the 
plate surface, and a hydrophilk; polymer Is support- 
ed by a support, characterized In that 

said hydrophillc polymer has Lewis base moie- 
ties containing nitrogen, oxygen or sulfur and 
said heat sensitive layer is fonned in such a 
manner as to remove a solvent froma solution 
In which at least one selected from the group 
consisting of lithium silicate, sodium silicate 
and potassium sllteate Is dissolved while allow- 
ing the solution and said hydrophillc polymer to 
coexist with each other. 

4. The heat sensitive type plate material for use In 
making lithography according to Claim 2 or3, char- 
acterized In that said heat sensitive layer contains 
a polyvalent metal oxide. 
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5. A heat sensitive type plate material (or use in rriak- 
ing lithography in which a heat sensitive layer con- 
taining fine particles, whch are changed when heat- 
ed and thereby forming an oleophilic area on the 

s plate surface, and a hydrophilk: polymer is support- 
ed by a support, characterized In that 

said hydrophillc polymer has Lewis base moi- 
eties containing nitrogen, oxygen or sulfur and said 
heat sensitive layer contains a silicate. 

10 

6. The heat sensitive type plate material for use in 
making lithography according to Claim 5, charac- 
terized In that said silk;ate is at least one selected 
from the group consisting of lithium stlk^te, sodium 

)2 silk;ate and potassium silk;ate. 

7. The heat sensitive type plate material for use in 
making lithography according to Claim 5 or 6, char- 
acterized In that said heat sensitive layer contains 

so a polyvalent metal oxide. 

8. The heat sensitive type plate material for use in 
making lithography according to any one of claims 
1 , 4 and 7, 

2S characterized In that said polyvalant metal oxide 
is at least one selected from the group consisting of 
silicon dioxide, aluminium oxide, titanium oxide, zir- 
conium oxide, zinc oxide, manganese dioxide, tin 
oxide, titanium peroxide, magnesium oxide. Iron ox- 

30 ide, molybdenum oxide, germanium oxide, vanadi- 
um oxide, antimony oxide and tungsten oxide. 

9. Ttie heat sensitive type plate material lor use in 
making lithography according to Claim 8, charac- 

35 terlzed In that said polyvalent metal oxide is at 
least one selected from the group consisting of sil- 
k:on dioxide, aluminium oxide, tin oxide, titanium 
peroxide and titanium oxide. 

40 10. The heat sensitive type plate material for use in 
making lithography according to anyone of claims 
1 to 9, characterized In that said fine parttles are 
microcapsules containing an oleophilic component. 

45 11. The heat sensitive type plate material for use In 
making lithography according to Claim 1 0, charac- 
terized in that said oleophilic component has reac- 
tive functional groups. 

50 12. A liquid heat sensitive material for use in making 
lithography, comprising: fine partcles changed 
when heated and thereby forming an oleophilic area 
on a plate surface; a hydrophilk: polymer having 
Lewis base molettes containing nitrogen, oxygen or 

55 sulfur; a polyvalent metal oxide; and a stabilizer 
wheh makes the polyvalent metal oxide inert to the 
hydrophilk; polymer. 
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13. The liquid heat sensitive material for use In maldng 
lithography according to Claim 12, characterized 
In that said stabilizer is acid or base. 

14. A method for preparing heat sensitive type plate s 
materials for use in making lithography, character- 
ized in that the heat sensitive layer Is obtained in 
such a manner as to form a coat on the support by 
coating the same with the llquldheat sensitive ma- 
terial according to 12 or 13 and then to remove the io 
stabilizer from the coat. 

15. A lithography, obtained in such a manner as to use 
the plate material according to any one of clainns 1 

to 1 1 , the plate material having a heat sensitive lay- is 
er consisting of the liquid heat sensitive material ac- 
cording to Claim 12 or 13, or the plate material pre- 
pared by the method according to Claim 14 and to 
form an oleophilic area on the plate surface by 
changing the fine particles with lieat. ^ 
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FIG. 1 
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FIG. 3 
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FIG. 5 (a) 
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